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ABSTRACT
Wunder,

Matthew,

M.S.,

Spring 1980

E lk-Cat t ie Range R e l a t i o n s h i p s
M on t an a
128pp.
Director:

John T.

W i l d l i f e Bi o lo g y

in the Cra zy Mountains,

Harris

D u r i n g the 1950s, elk (Cervus e l a p h u s ) naturally
recolo n iz e d the no r thern part of the Crazy Mountains,
an isolated mo u n t a i n range in central Montana.
R a pi d
e xpansion of the po p ul a ti o n caused concern that
c ompetition between elk and cattle wo u ld develop and
a djustments in livestock and or elk numbers wo u ld be
needed.
The Forest Service funded a study that
started in 1978 and was c on t i n u e d in 1979.
The w in t e r
range was sampled w it h p el l e t - g r o u p counts, pacepoint range condition transects, grazed plant t r a n 
sects, and direct oliservations of cattle.
An op inion
survey was m a i l e d to all af f ected landown ers to get
their opinions on the situation.
Est i ma t ed elk p e l l e t - g r o u p densities w e re m o d e r a t e
to higJi on all areas but d ec lined from 1978 to 1079;
sig n if i ca n tl y hi gher densi t ie s o c c u r e d on upper parts
of slopes.
All the areas sampled were in fair
or good condition and most had an u pward trend. F orage
utilization by cattle was light and c o n c e n t ra t ed on
the 1nwer slopes.
C at t le seemed to p re f er north or
east slopes and av oided the areas studiful. R e s p o n d i n g
landowners recog nized that elk numbers may need to be
controlled and cow-calf elk h u nt i ng wi th some pu bl ic
access to the M o u n t a i n s is the m o st ex pedient means of
doing it.
C om p et i ti o n a p p a r e n t l y is not o c c u r i n g bec ause of
spacial s eg r eg a ti o n of range use.
P r esent livestock
and elk use has not da m aged the ra nge but most ra nchers
w o u l d like the elk po p ul a ti o n reduced.
The l a n d 
owners, not the a v ai l ab l e forage, will ultimately set
the elk ca r rying ca p acity of the Mountains.
Sui table
acces s needs to be m a i n t a i n e d to insure that the elk
p op u la t io n can be controlled.
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CHAPTER I
INTRODUCTION
Prior to the settlement of the west,
numerous in most areas of suitable habitat
1949).

Foll owing inhabitation,

elk were

(Rasmussen

the indiscriminate killing

by settlers and tooth hunters reduced or extirpated most
populations before the turn of the century
After elk numbers had drastically declined,

(Morris 1956).
concerted

efforts to reestablish and build up herds were undertaken.
By the early 1950s,

elk numbers had increased and most

available habitats were filled (Morris 1956).
Before and during the period of population re 
bounds,

agricultural development usurped much of the elk

range (Grimm 1939,

Koch 1941,

Murie 1951).

Conflicts b e 

tween elk and cattle developed because livestock grazing
during the spring and fall removed forage from the foothill
elk winter ranges

(Nagle and Harris 1966).

Snow accumu

lations often force elk into valleys where they eat hay
set aside for cattle (Morris 1956,

Nagle and Harris 1966).

In areas that are grazed by cattle and also support large
or growing elk herds,

competition for forage can be acute

and range deterioration may develop

(Julander et al.

1950,

Morris 1956).
The range relationships between elk and cattle
were disc ussed by Morris
Harr is
(1975).

(1966),

Stevens

(1956),

(1966),

Mackie

(1962), Nagle and

and Anderson and Scherzinger

Despite elk and cattle having similar preferences

and being able to modify their diets
—

1

(Murie 1951) they use

—
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the ranfîe differently;
cessive,

if populations are not ex

segreKEition should be possible,

Morris (1956)

belie ve d that spacial segregation between elk and cattle
could not eliminate competition;

however,

Mackie (1962),

Julander and Jeffrey

Harris

and Stevens

(1966),

Murie (1951),

(1964),

Nagle and

(1966) said that spacial

segregation did occur and it probably reduced competition.
However,

in many cases the populations of elk became

large enough that spacial segregation did not prevent
competition

(Morris 1956).

Except for the fact that repopulation was natural
and delayed,

the Crazy Mountains are a textbook example

of contemporary elk management.

The elk population under

study developed from a group of emmigrants

from the Castle

Mounta ins

area rancher).

(Pers. Comm, with Gary Voldsoth,

As the population grew,

resource managers recognized that

e lk-cattle competition would develop
1975).

Because of this situation,

(Coop and Simmons

the Forest Service a l 

located funds to investigate the relationship between elk
and cattle.
A survey of the study area indicated that the elk
wint er range was scattered along the periphery of the
Mo untains in two discrete groups.
Cotton w oo d Creek

(northwest) was the w in t ering area for the

largest group of elk,
front)

The area west of Little

the east side of the Mountains

supported a much smaller population.

(east

A reconnaissance

of the study area showed that el3; concentrated on specific

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

3
areas

(key-areas),

generally south and west facing

slopes.
I co nducted a preliminary survey to select keyareas for intensive sampling to estimate pellet-group
distributions,

range condition and trend,

uti lization by cattle.

and forage

Direct observations of cattle

were used to characterize habitat selection and a
ques tionnaire was mailed to landowners to get
impressions about the elk population.

their

The objectives of

this study were to :
1.

determine the combined elk and cattle
carrying capacity of the elk winter
ranges ;

2.

determine how increasing elk numbers will
effect the number of cattle grazing on
the National Forest;

3.

develop a plan to deal with the problem;

4.

locate and delineate key winter range ; and

5.

suggest key locations for permanent in
dicator plots, transects, and/or
exclosures to monitor winter ranges.
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CHAPTER II
STUDY AREA
Location
The study area consisted of the northern p o r 
tion of the Crazy Mountains with adjacent foothills and
benches,
Forest,

mostly within the Lewis and Clark National
Musselshell Ranger District.

The Mountains are

located in central Montana approximately 160 km west of
Billings and 80 km north of Livingston

(Fig.

1).

The

area is drained by the South Fork and main Musselshell
rivers.
Land Owners hip and Access
A checkerboard pattern of land ownership exists
with local ranchers owning the majori ty of the nonfederal,
1.6 km square,

sections.

The State of Montana owns

several sections that are leased for cattle grazing.
the northwestern part of the Mountains,
owns all but a few parcels (1/2,

In

the Forest Service

1/4 and 1/8 sections).

The Lewis and Clark National Forest is bounded on the west,
north,

and east by private property and on the south by

the Gallatin National Forest.
The only consistent public access to the Mountains
is on the Forest Lake Road ; it originates 8 km west of
M ar t in s da l e on Montana Highway 294,
Fore st Lake-

and terminates at

Getting into the northwest Crazy Mountains

via the West Fork of the Cottonwood Creek Road and over
-4-
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e
Bald Rid ge is possible with a four-wheel drive vehicle.
The most convenient and direct access to the Mountains
is across private property that is tightly controlled by
the landowners.

Comb Creek, Deer Creek,

and the B o z e 

man Fork of the Musselshell River are the primary entry
routes to the northwest Crazy Mountains.

Big Elk Creek

and the Americ an Fork Creek are the main access routes
along the east f r o n t .

All of these routes are impassable

to wheeled vehicles because of snow accumulations from
about December to M a y .
Geology
The Crazy Mountains are part of a large,
horizontal,

generally

bed of Cretaceous sedimentary rock that e x 

tends from the east front of the Rocky Mountains 50 km
west,

well

into the plains.

Post Cretaceous erruptive

activity created the main portion of the southern Crazy
Mountains and produced many dikes,
in the northern part.

sheets,

and laccolites

This intrusion of igneous rock al 

lowed the Mountains to resist erosion.

Dikes account for

the nearly parallel ridges in the northwest corner and
along the east front that are the key elk winter ranges.
Coffin Butte is one of several out lying inclined
buttes that were produced by large intrusions of Theralite,
and resulted in mass ive laccoliths (Wolff 1938).

Erosion

of the surrounding sedimentary rock left steep cliffs on
the west,

north,

and east, with a gentle slope to the south
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This Butte,

while not in the study area,

is important b e 

cause it offers forest cover on the steep slopes to elk
and deer,

is within 3.2 km of the Mountains,

and is a d 

jacent to extensive areas of potential winter range.
The Mountains are south of the limit of the C o n 
tinental

Ice Sheet,

and limited extent.

so any glaciation was of local origin
This activity was concentrated

around Loco Peak and cut cirques into the gentle topo
graphy at the heads of American Fork,

Big Elk, Little

Elk and Cottonwood creeks.
Topogra phy
The topography of the northern Crazy Mountains is
gentle.

The northwest Crazy Mountains are rounded with

peaks up to 2548 m above mean sea l e v e l .

Elevations

range from 1609 m at the South Fork of the Musselshell
R iver to about 2134 m in the vicinity of the key areas
studied.

Elevational differences be tween creeks and

ridges vary between 61 and 275 m.

Ridges are typically

long and have gentle (0-20%) gradients.
The eastern part of the Mountains can best be
described as an e roded dome, with a ma ximum elevation of
2816 m at Loco Peak.

A relatively flat bench at 2743 m

extends about 3 km northeast from Loco Peak.

A radial

drai nage pattern is centered on this bench with two p r e 
dominan t ridges sloping gently east.

These ridges are

about 90 m above the associated draws and range from
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2100 m near the Mountains to 1707 m at Big Elk Creek.
To the south,

be nchlands slope eastward to Big Elk Creek

and are crossed by several

small creeks.

These grassy

benches range from 2000 m at the Mountains to 1770 m at
Big Elk Creek.
To the northeast,

Coffin Butte slopes gently

south from its apex at 1905 m to Spring Creek at 1740 m.
Steep wooded cliffs drop 90-180 m on the west,

north and

east sides to the tablelands below.
Soil
Gieseker

(1943) conducted a general reconnaissance

of the soils of Wheatland County which includes the east
front of the Crazy Mountains.
study area are loams,

Most of the soils on the

and the Hanson Series of stony loams

is the major type along the east front.

This Series is

found in the higher foothills that are blanketed with stony
outwash.

The top layer is 18-25 cm deep and is composed

of very dark stony and stony silt loams.
horizon,

Beneath this

a stony lime-carbonate layer that is rusty gray

grades into igneous and metamorphic rock fragments at
various depths

(Gieseker 1943).

Th e Teton-Adel Complex of stony loams also occurs
in the northeast corner of the Crazy Mountains on the
hig her foothills.

Teton soils are derived from residual

m aterial on the uplands while the Adel soils accumulated
on the slopes (Gieseker 1943).

This Complex has a sandy
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s ur face mul ch and a dark friable loam or silt loam layer,
wit h a granular structure,

extending down to 25 cm.

Subsoils are soft cloddy clay loams that are grayishbrown and grade into massive heavy silt and clay loams.
The lime-carbonate layer below 51 cm grades into a broken,
layered,

and shaley sandstone.

The Adel Complex developed

like the Teton Series but has more rock fragments that
become increasingly frequent with depth.

Soils in the

northwest part of the Crazy Mountains are only characterized
as dark shallow loams

(Gieseker et al.

1953).

Vegetation
The vegetation in the northwestern Crazy Mountains
is an interspersion of grasslands and old-growth forests.
Grassla nds on the ridges and xeric slopes are dominated
by bunchgrasses such as Festuca i d a h o e n s i s , Agropyron s p p .,
Koleria cristata and Carex s p p .
swales,

In creek bottoms and

and on north-facing slopes,

Poa s p p . are common.

Phleum pratense and

Artemesia tridentata grows in a s

sociation with Agropyron s p p . and Fe stuca idahoensis
throughout the drainages of the Bozeman Fork of the
Musselshell River,

parts of Sawmill,

Deer,

and Comb creeks

and in some isolated locations along the east front.
Forests are dominated by Pseudotsuga menziesii and
o ccur as isolated patches throughout the northwest Crazy
M ou n tains

(Fig.

2).

To the south,

the forests become

continuous and large stands of Pinus conforta are common.
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Key-areas In the northwest Crazy Mountains.
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Pinus flexilis is common along ridges at higher elevations.
Stands of Populus tri chocarpa dominate adjacent to the
major str eam courses and several small stands of Populus
tremuloides are present in the heads of and along Sa w 
mill Creek and the Bozeman Fork of the Musselshell River.
The vegetation in the eastern part of the study
area consists of subalpine tundra at high elevations and
coniferous
the east

forests that give way to shortgrass prairie to

(Fig.

3).

P seudotsuga menzesii

tree species at middle elevations,
along ridges,

is the dominant

Pinus flexilis is common

stands of Pinus contorta are common in the

Co ttonwood Creek drainage,

and some Pinus ponderosa occurs

on w armer south facing slopes and benches.
major stream bottoms,

Along the

Populus trichocarpa is the dominant

tree species.
The grasslands associated with the Mountains are
do minated by Festuca i d a h o e n s i s , Agropyron s p p ., Koleria
cristata and Carex s p p .

Artemesia tridentata is common

near the North Fork of Big Elk Creek and Willow Creek.
Chrysothamnus nauseosus

is abundant on some north slopes

along the east front.
Climate
The climate in the study area is a Middle-Latitude
S teppe (Koeppe and DeLong 1958).

This type of climate is

c ha r ac t er i ze d by cold winters and wa rm summers.

Annual

p re cipitation is light at 20-56 cm with most Of it falling
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Key-areas In the northeast and along the east front of the Crazy ttountalns.
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during the early summer as a result of convectional or
frontal activity.

Winter precipitation is mainly frontal

and results from anticyclonic and cyclonic activity
(Koeppe and DeLong 1958).
Climatological data from the U.S. Weather Bureau
are collected at the Lennep 6 WSW Weather Station (U.S.
Dept,

of Commerce 1963-79).

This Station is at an el e va 

tion of 1792 m and is located 11 km from the northwest
corner of the study area.

The 1963-76 mean annual temper

ature at the Station is 3.83°C and ranges from 2.5^C to
4.83° C (Appendix A).

January and De cember are the coldest

months with a mean temperature of -7.1° and -5.9°C.

July

and August are the 2 warmest months with average temperatures
of 15.9° and 15.3°C.
Mean annual precipitation for the Lennep Station
is 42.6 cm.

May and June are the 2 wettest months with

5.5 and 8.1 cm of precipitation
rest of the year,

(Appendix A).

During the

average mo nthly precipitation varies

from 1.5 cm in February to 4.0 cm in September.

Precipi

tation on the study area varies with elevation,

and it is

probably greater than at Lennep.

The east front probably

receives less precipitation because it is in the rain
shadow of the Mountains.
An index of w inter severity (Peek et al. 1967)
was calculated for the winters of 1977-78 and 1978-79 and
compared with the mean for 1963-76.

The index was cal-
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ciliated by subtracting the average monthly temperature
from 0°C,

multiplying the difference by precipitation

for the month and summing the products
March).

(December to

Weather conditions along the east front are

probab ly slightly milder because of the rain shadow e f 
fect and somewhat reduced wind intensity.

T able 1

Win ter severity on the study area during
1977-78 and 1978-79.
1977 -78
temp
precip
(cm)
(°C)

1978- 79
temp
precip
(cm)
(°C)

temp
(°C)

Mean^
precip
(cm)

December

-7.55

7.39

-10.50

1.65

-5.89

2.51

January

-8.22

6 .27

- 7.06

2 .03

-7.06

3.12

Febr uary

-6.89

3.35

- 6.17

2.54

-4 .39

1.52

March

-1.11

1.42

- 1.67

3.23

-3. 11

2.34

Severity
Index

132 .0

52 .7

50 .8

a No value available so the 1963-76 mean was used

Elk Populat ion
Duri ng the 1870s,

the Crazy Mountains supported an

a bundanc e of elk and other wild life (Garcia 1967).
lowing settlement,

Fol

elk were reduced in number and possibly

e xtirpa t ed from the northern Crazy Mountains by uncontrolled
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hunting.

Only recently have elk naturally repopulated

the study area.
Prior to establishing a resident population,

elk

moved back and forth between the Castle and Crazy Mountains
(Pers.

comm, with Gary Voldseth,

Creek drainage).

Usually,

rancher in the Comb

a band of elk would move into

the northwest Crazy Mountains during the hunting season,
and then drift back to the Castle Mountains.
the late 1950s or early 19GOs,
of elk became established.
developed,

Some time in

a small resident population

Since the resident population

the number of elk in the Crazy Mountains has

increased significantly.
Today,

elk are distributed throughout most of the

study area except for the Cottonwood Creek drainage where
they seem to be uncommon
Fish and Game Biologist).
in the elk distribution,
populations exist.

(Pers.

comm, with Claire Simmons,

Because of this apparent void
two relatively discrete su b 

The area west of Cottonw ood Creek has

the greatest number of elk and may be close to its carrying
capacity.

The Mo untains east of Cottonwood Creek have fewer

elk than the northwest Crazy Mountains and may be able to
support many more than the present number.
winter elk census,

During the 1979

more than 335 elk were counted in

Hunting District 580,

and 77 were tallied in Hunting D i s 

trict 583.
Livestock Management
Livestock grazing is one of the primary uses of the
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National Forest today.

Ten cattle grazinf? allotments in

the study area (Fig, 4) support 1374 cows during summer.
In most cases,
October.

the season of use is from 1 July to 15

Grazing terminates in mid September on three

allotments and starts 16 June in one.

A total of 4661

animal unit months of authorized grazing occur on the
National Forest.

Table 2.

Cattle grazing on National Forest Allotments.

A1lotment

Number of cows

Season of use

Animal
Unit Months

Comb Butte

588

7-1 to 10-15

2058

Upper Cottonwood

206

7-1 to 10-15

724

C ottonwood

199

7-1 to 10-15

695

Lost Horse

125

7-1 to 10-15

437

Little Elk

25

7-1 to 10-15

87

Miller Creek

52

7-1 to 10-15

181

Station

62

7-1 to

9-15

154

Cinnamon

60

7-1 to

9-10

156

Big Elk

39

7-1 to

9-10

78

American Fork

38

6-16 to 10-15

91

The number' of cattle and total animal unit months
of grazing on the National Forest have been reduced
last 20 years.
areas sampled,

in the

The four allotments associated with the keyhave had a long history of consistent
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S tocking rates and only one allotment has experienced a
sig nificant reduction in animal unit months.
Comb Butte is the most important grazing allot
ment in terms of total animal unit months of use and
potential

for competition between elk and cattle.

allotment is divided,
into two pastures.
first,

This

near the head waters of Indian Creek,

The upper or south pasture is grazed

to deter use on the lower or north pasture because

of poisonous plants.

Water developments are numerous and

well distributed throughout the allotment.
In 1939,

two allotments were converted to sheep

grazing for several years.

The Miller Creek area was

grazed by approximately 1000 sheep until 1945 and the upper
Cottonwood Creek was grazed by 3200 sheep until 1953.
Pre sently no sheep grazing occurs on the Lewis and Clark
National Forest in the Crazy Mountains.
Hunter Management
The study area lies within Hu nting Districts 580
and 583 ( F i g . 5).

These two Districts are the result of

splitting old Hunting Distri ct 580 along Cottonwood Creek
in 1978.

Both Di stricts are open to archery hunting for

any elk or deer from early September until mid October.
Du r i n g the general big game season,
be taken in both D i s t r i c t s .

antlered bull elk may

In addition,

75 either- sex elk

permits are given out through drawings and are valid in
Dis trict 580.

Deer hunting regulations allow for the harvest
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of antlered mu le deer or any white-tailed deer during
the first 4 weeks of the season.
of the season,

During the last week

any deer may be taken.

Additionally,

50

B-Tags for whi te-tailed deer were valid in District 583
in 1979.
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CHAPTER III
MA TERIALS AND METHODS
Un gulate distributions and use intensities were
estimated with pellet-group counts
paced transects

(Anon.

by Parker (1919),
condition,

]978),

(Anon.

1969).

based on the method developed

to determine range condition.

soil trend,

I used

Soil

and range trend were estimated with

Forest Service score cards (Appendix B) that quantify
app ropriate environment parameters.
(Canfield 1942,

Anon.

Grazed plant transects

1978) were used to me asure summer

forage ut ilization and help estimate vigor.

A mid-summer

helicopter flight was taken to estimate a ratio of calves/
100 cows for elk.

An opinion survey related to the elk

p roblem was sent to ranchers owning land within or adjacent
to the National Forest Boundary.
and cattle on the winter range,
gr azing seasons,

Finally,

I observed elk

during their respective

and noted distributions.
Preliminary Survey

Because the study area was large and the elk winter
range extensive,
used areas.

sampling was restricted to intensively

I surveyed most of the known or suspected

w inter ranges in and adjacent to the Mountains and qu a n t i 
fied elk use,

area size,

aspect,

and elevation.

These

values were totaled and the scores used to arrange areas in
de scending order of importance for intensive sampling.
Elk Use
Initially,

I gathered information on the distribution
-

21

-
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of elk winter ranges from Forest Service personnel;
minist r at i ve surveys;
of Fish,

game counts conducted by Department

Wildlife and Parks personnel;

communication with area ranchers.
mapped,

ad

and personal

When these ranges were

I named them after the creek or river drainage

they were in and their relative arrangement from north
to south (i.e. Deer Creek II), Table 3.
each locality

(key-area)

Next,

I surveyed

to estimate relative elk use.

To survey the winter range,

I traversed each key-

area on a course that cut across the "zone of average
use".

Elk utilization was quantified as pellet-groups per

100 paces

(approximately 2 m/pace),

wide belt transect

(Lyon 1973).

in an estimated 1.2 m

Two thumb-activated

counters were used to tally pe llet-groups and paces.

I

mark ed transects and measured their length on aerial re
source photographs

(1:1320).

compared with paces traveled,

When these stretches were
I discovered that pace length

was too variable for an index base.

Consequently,

the

number of paces traveled was graphed against distances
measured on the photos,
equation

and a least squares regression

(Sokal and Rohlf 1909) was calculated.

I used this

graph to convert centimeters from the photos to corrected
paces for the pellet index.

These indices were changed with

a regression equation to numerical values

from 0.0 to 10.0

for use in the ranking process.
Area,

Aspect,

and Elevation

Key-areas were delineated and acreages measured on
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Table 3 .

Areas

Included in the Preliminary Survey

Name and N

Abbreviation

Bozeman Fork Musselshell River I

BRMRI

Bozeman Fork Musselshell River II

BFMRII

Bo zeman Fork Musselshell River III

BFMRIII

Sawmill Creek I

SCI

Deer Creek I

DC I

D ee r Creek II

DCII

Deer Creek III

DCIII

Little Cottonwood Creek I

LCCI

Little Cottonwood Creek II

LCCII

Little Cottonwood Creek III

LCCIII

Little Cottonwood Creek IV

LCCIV

West Fork Cottonwood Creek I

WFCCI

Comb Creek I

CCI

M iller Creek I

MCI

Miller Creek II

MCI I

M iller Creek III

MCI 11

Miller Creek IV

MCIV

M iller Creek V

MCV

Miller Creek VI

MCVI

Station Creek I

STCI

Jack Arthur Ridge I

JAR I
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Table 3.

Continued
Name and N

Abbreviation

W i ll o w Creek I

WCI

Wi l l o w Creek II

WCII

W i l l o w Creek III

WCI 11

No Name Creek I

NNCI

No Name Creek II

NNCII

Buzzard Creek I

BCI

Buzzard Creek

BCII

II

Buzzard Creek III

BCIII

Buzzard Creek IV

BCIV

North Fork Big Elk Creek I

NFBECI

Big Elk Creek

I

BECI

Lebo Fork Big Elk Creek I

LFBECI

O'H earn Creek I

OHCI

O'H earn Creek II

OHCII

O'H earn Creek III

OHCIII
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resource photos with a Lletz 3652-60 planlmeter.

Ac r e

ages were also converted with a regression equation to
values from 0. 0 to 5.0 ranking area.

Aspect was quantified

as 0 to 2 points using subjective guidelines and elevation
at a central point in each range was scaled from 1 to 3
points.

Total scores,

for each area, were used to arrange

them from highest to lowest; O sampled as many as time
wo uld permit before conduct ing vegetation analysis

Table 4.

Elevation and 'aspect conversions.
Interval

Point Values

Elevation^
1768-1950

3

1951-2042

2

2042-2896
Azimuth
0-115°

0.0

116-135°

0.5

136-150°

1 .0

151-290°
o
291-305

2.0

306-330°

1.0

331-360°

0.0

1.5

'"Feet above mean sea level
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Table 5.
Key-area

Point Values Assigned for Ranking
Aspect

Elevation

Acreage

Use

BFMRI

2.0

2

2.8

3.1

9

BFMRII

2.0

3

1.4

3.4

10

B'^MRIII

2.0

1

5.0

2.1

8

SCI

2 .0

3

3 .3

3.6

3

DC I

2.0

3

2.5

2.9

5

DCII

2.0

3

0.7

5 .0

4

DCIII

2.0

2

3.0

1.4

17

LCCI

1. 5

3

0.5

7.1

2

LCCII

2.0

2

0.6

4.4

14

LCCIII

1.5

2

2.4

3.4

13

LCCIV

2.0

1

0.7

1.5

31

WFCCI

0.5

2

0.8

2.5

27

CCI

1.0

3

2.8

3.6

6

MCI

2.0

2

0.6

1.6

24

MCI I

2 .0

3

1.1

4.3

7

MCI 11

2.0

3

0.4

0.0

29

MCIV

2.0

2

0.6

0.3

32

MCV

2.0

2

1.2

3.5

15

MCVI

1.0

1

1 .1

0.7

36

STCI

1.0

2

0.1

1.5

34
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Table 5.
Key-area

Continued
Aspect

Elevation

Acreage

Use

Rank

WCI

l.n

2

0.3

6.4

12

WCII

2 .0

3

1.3

0.7

20

WCI 11

0.0

2

1.2

2 .3

28

NNCI

1.0

2

0.1

10.0

1

NNCII

0.0

3

0.1

2.2

30

BCI

2.0

2

0.2

1.6

26

BCII

1.0

2

0.8

2.9

22

BCIII

2.0

2

0.3

3.3

18

BCIV

2 .0

2

0.4

3 .0

19

NFBECI

2.0

2

0.9

3.6

16

LFBECI

2,0

2

2.2

0.7

21

OHCI

2.0

1

0.7

1.1

33

OHCII

2.0

2

0.5

1.6

25

OHCIII

0.0

3

1.0

0.4

35
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I deviated from the sampling order on two occasions.
In one case,
sagebrush

a range was not sampled because of excessive

(Artemesia t r i d e n t a t a ) cover.

I would not have

been able to set up plots and count pellet-groups without
assistance.

In the second case,

an area was sampled and

elk use was insufficient to warrant further consideration.
In all,

17 ranges were intensively sampled ( F i g s . 2 and 3).
Pellet- group Counts
Circular plots,

with 3.6 m radii

(Anon.

1969), were

di stributed in a restricted random manner along transects
that were evenly distributed and randomly located parallel
to the slope.

Each transect was apportioned pellet-group

plots on the basis of length and number of plots on the
key-area.

Pellet-groups and cattle droppings intersected

by the plot boundary were alternately included and excluded
from the count for each species considered.
recorded on Forest Service Form Rl-2620-5

The data were

(Revised 1/70).

Range Condition
I used the pace-point method,
cedure developed by Parker (1949),
condition.

to determine range

This m et h od quantified species composition,

plant density,
25.

based on the p r o 

and vigor to obtain a total value from 0 to

The se scores were assigned adjective ratings:

5, Very poor;

6 to 10, Poor;

and 21 to 25, Excellent.

11 to 15, Fair;

0 to

16 to 20, Good;

Ratings represent the ralative

heal th of the range compared with the climax community for
the site.
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I made several modifications to the standard p r o 
cedure

(Anon.

its accuracy.

1978)

to speed up the survey and improve

First,

starting points were not permanently

mar k ed and transects were not photographed.
19 mm loop (Parker 1949,

Anon.

Second,

the

1978) was replaced with a

notch cut in the toe of my boot.

Third,

a second plant

(the one nearest to the first in the direction of travel)
was recorded at each pace-point to better determine c o m
position .
Transect s were allocated to each key-area based on
its size and the time available to complete sampling.
These transects were evenly distributed and randomly
positioned parallel to the slope.

In some instances,

transects were subjectively positioned on aerial p h o t o 
graphs to avoid forest vegetation.

In these cases,

I

randomly selected a starting point,

then followed a p r e 

determined compass bearing.
The distance between points on each transect was
calculated on the basis of transect length and varied b e 
tween transects.

At each point,

the notch of my boot

(vegetation,

soil or erosion pavement).

I tallied what was within
moss,

litter,

rock,

bare

A plant species was recorded

in the top box (Appendix B) if the basal crown of a grass,
the st em of a forb, or the canopy of a shrub was covered.
If no plant was encountered,

I recorded (beside the box

number) what was in the notch and then the nearest plant in
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the direction of travel.
first,

The plant nearest to the

in the direction of travel,

was also recorded.

These data were registered on Forest Service Form Rl2210-4

(Revised 12/63) and compiled as instructed in the

Manual

(Anon.

1978).

The dot tally was not completed

until all transects were finished and unknown specimens
identified.
Forage Utilization
Grazed plant transects (Canfield 1942,

Anon.

1978)

were conducted in late October and early November of 1978
to estimate forage utilization during the previous grazing
season,

and to measure leaf heights for vigor determination

The percentage of plants grazed were measured and converted
to the percent of weight removed.

Charts of the percent

of weight utilization graphed against the percent of plants
grazed,
Anon.

prepared by the Forest Service (Canfield 1942,

1978), were used to make the conversion.

I measured

uti lization on Idaho fescue (Festuca I da h oe n s i s ) along the
east front,

on CCI,

and WFCCI and all bunchgrasses in the

northwest corner.
I determined and recorded the status

(grazed or

ungrazed) of the nearest plant to each of 100 pace-points
along each t r a n s e c t .

The same transects employed in the

range condition survey were used.

Da ta were recorded and

su mmarized on Forest Service F o r m Rl-2200-26

(Revised 7/74)

The percentage of plants grazed and weight removed were
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c a lc u la t ed and recorded.
Leaf lengths of 100 ungrazed Festuca idahoensis
plan ts on each area were measured,

from the root crown

to the point where most of the longer leaves ended,

and

reco rded to the nearest 1.25 cm while doing the utiliza
tion checks.

I measured the first ungrazed plants e n 

co untered on each transect,

until the quota was reached.

After all utilization checks were completed,

I randomly

located and m e asured 100 Idaho fescue plants in the Dry
Fork cattle exclosure.

This exclosure is located on a

bench at the south edge of the Little Belt Mountains north
east of the study area.

The leaf heights from each tran

sect in every key-area were compared with those from the
exclosure to estimate vigor.
The average leaf length from each transect was
some percentage of the average leaf lengths from the exclsoure.

This percent was converted,

on Exhibit 4, Rl-2210-12
to 5.

(Appendix B),

using the criterion
to values from 1

The vigor estimates were used in calculating range

condition.
Range Trend
The direction and magnitude of plant succession,
toward or away from the climax community,
trend (Ellison and Croft 1944).
Rl-2200-15

(Revised 10/7G)

is called range

I used Forest Service Form

to quantify parameters ba sed on

relevant ecological principles that reflect trend. Values
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ranged from +10 to -10 and each one represented an e n 
tire key-area or group of transects therein.
Soil Condition
The condition of the soil was measured in terms
of current soil erosion and an erosion hazard index.

The

number of pace-points on each range condition transect
that Indicated bare soil or erosion pavement were used to
estimate the erosion hazard index (0 to 50).

The co n 

version is shown on Forest Service Form Rl-2200-15
vised 10/76).

On the back of this Form,

(Re

the guidelines

for rating current soil erosion are described and quantified
The sum of the erosion index and current soil erosion were
used to quantify soil condition and determine its adjective
rating

(Excellent,

81-100; Good,

21-40;

and Very Poor,

61-80;

Fair,

41-60;

Poor,

0-20).
Soil Trend

Forest Service Form Rl-2200-15

(Revised 10/76) was

also used to estimate and quantify soil trend.

Ecological

paramet ers were employed and total scores ranged from -6
to +6 for each key-ar e a or group of transects in each area.
Elk Census
On 19 August

1978 at 0730,

I began an aerial

census of elk in the Crazy Mo untains from a Bell Jet Ranger
helicopter.

The pilot flew up most of the drainages In

the Mountains,
seen,

while I looked for elk.

When a band was

the pilot wo u ld maneuver into a position that allowed

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

33

me to photograph the group and try to classify the elk
as cows,

calves,

spikes,

or b ra nched-antiered bulls.

Lan downer Survey
In early November 1978,

I mailed surveys to all

ranchers owning land adjacent to or within the Forest
Boundary.

This survey (Appendix B) asked for opinions on

the status of elk on their land,

cattle management

practices and opinions on hunting and hunter access.
Winter Elk Observations
During two weekends in March 1979,

I went to the

Crazy Mountains to ob serve the distribution of elk.

Getting

into the Mountains along the east front was impossible
because of snow.

In the northwest corner,

I walked into

the Mountains but only saw one group of elk on the second
weekend.
Cattle Observations
From 3 to 8 September 1979,

I camped in the north

west part of the Crazy Mountains and noted cattle distri
butions.
points,
animals,
using.

From good vantage points on ridges and high
I noted and recorded the locations,
times,

numbers of

and aspects of the area the cattle were

Cattle were ob served from sunrise until about 1000

and from about 1800 to sunset (Nelson and Furr I960).
counting groups,
calves,

I did not differ entiate between cows,

and bulls.
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Da t a Analysis
A t-test was used to detect significant changes
in elk,

deer,

and cattle use from 1978 to 1979.

numbers of pellet-groups per plot,
on each key-area,

The

from each species

were compared between years.

The

pell et-group data were also used to check for differences
in uti lization on slopes.
Pellet-group transects,

on slopes, were selected

if the direction of travel was partitioned into upper
and lower halves by including an equal number of plots
in each section.

If a transect had an odd number of plots,

the middle one was duplicated and included in both halves.
Transe cts were assembled into three groups by year and
relative location.

A t-test was used to detect significant

dif ferences in the number of elk pellet-groups and cow
dr oppings between the top and b ottom of transects in each
group.
The pellet-group data were used to estimate the
relative importance of the key-areas sampled.

I ca l cu 

lated elk and deer pellet-group densities on each key-area
and mu l ti p li e d them by their respective acreages to estimate
the numb er of pellet groups on the key areas sampled.
Total pellet groups,

for each hunting district, were

estima ted by m u l t i p l yi n g total counts of elk and deer by
13 pellet groups per day,

and 120 days for the winter season

I divi ded the estimated pellet groups on key areas by the
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total number of pellet groups to obtain the percent of
use o cc uring on the key areas sampled.
Forage utilization transects were used to detect
elevational differences in utilization by cattle on slopes.
Each transect with a known direction of travel on a
perceptible slope was partitioned into quarters.

A t-test

was used to detect significant differences in the average
number of grazed plants in adjoining quarters.
Product moment correlation coefficients (Sokal
and Rohlf 1969) were calculated for all possible c om 
binations of elk,
and trend;

deer,

and soil

and cattle use;

vegetation condition

condition and trend.

The cattle observations were summarized,

and the

percent of cattle on west to south slopes and the percent
of cattle on key areas were calculated for each observation
period.
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CHAPTER IV
RESULTS
Preliminary Survey
For the preliminary sruvey,
(Table 3),
front.
age,

I selected 36 areas

13 in the northwest and 33 alonpc the east

Point values assigned to aspect,

elevation,

acre

and elk pellet-group densities and area ranks are

exhibited in Table 5.
pleted,

After the ranking process was com

LCCIII and WFCCI were combined and named WFCCI.

BFMRII and BFMRIII were deleted from intensive sampling;
BFMRIII because of extensive sagebrush cover and BFMRII
because of a low density and patchy distribution of pelletgroups .
Of 17 areas sampled,
8 were along the east front.

9 were in the northwest and
Most of the areas checked

in the northwest extend out from the National Forest
Boundary into private land ( F i g . 2).

Along the east front,

most of the areas checked are on or ad.jacent to the
National Forest
range,

( F i g . 3).

associated with the Crazy Mountains,

property.

associated.
6.

is on private

A comparison of the index of elk use and the

1978 pellet-group counts,

Fig.

Much of the potential elk winter

indicated that they were positively

The scattergram of points used is shown in

The correlation coefficient for these two estimates

of elk use is + 0 .8 8 .
Pellet-Group Counts
Elk
The distribution of pellet-groups for each key area,
—36 —
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for 1978 and 1979,

is detailed in Table 6.

areas sampled in the northwest,
(p<0.05)

Of the 9

6 received significantly

fewer pellet groups in 1979 than in 1978.

The

other three areas also had lower pellet-group densities
in 1979,

but the differences were not significant

( p < 0 .05).
Along the east front,
went significant

(pj<0.05) changes in pellet-group d e n 

sities from 1978 to 1979.

NNCI experienced a decline in

density from 1978 while BCIII
six key areas,
stant,

only NNCI and RCIII un der

3 increased,

increased.

On the other

1 remained essentially co n 

and 2 decreased in elk pellet-group densities from

1978 to 1979.
By Forest Service standards
the key areas had substantial
group densities in 1978.

(Anon.

1969),

all of

(0.39 per plot) pellet-

In 1979,

SCI and DCII had lower

densities.
The results of dividing pellet-group transects are
displayed in Table 7.
available,
cantly

In all cases,

where data were

the upper halves of the transects had s ig n if i 

(p<0.05) higher pellet-group densities than the

lower halves.

An average of 63% of the elk pellet groups

tallied on each transect were on the upper halves of the
transects in the northwest during both 1978 and 1979.
Al ong the east front,

about 58% of the pellet-groups were

on the upper halves of the transects.
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Ta ble

6.

Key-area

Di stribution of elk pe llet-groups in 1978
and 1979
Mean N of p e l le tgroups/plot 1978
(N of plots)

Mean N of pelletgroups/plot 1979
(N of plots)

Jt value
and sig^

BFMRI

1.44

(32)

0 .70

(33)

2.84 **

SCI

2 .39

(49)

0.22

(51)

5.20 **

DCI

1.65

(48)

0.73

(49)

2.41 *

DCII

0.92

(24)

0.33

(24)

2.45 +

DCI II

1.06

(52)

1.00

(58)

0.23

LCCI

1.83

(23)

0.67

(24)

2.64 +

LCCII

1.65

(23)

1.00

(25)

1.84

WFCCI

2 .19

(32)

0.91

(33)

2.62 *

CCI

1.45

(42)

1.26

(43)

0.51

MCI I

0.43

(21)

0 .68

(25)

-1.29

MCV

0 .48

(21)

0.83

(30)

-1 .37

JARI

1.23

(30)

1.62

(34)

-1.05

WCI

4 .00

(22)

2 .05

(21)

1.39

NNCI

2.33

(12)

0.92

(13)

2.24 *

NFBECI

2.46

(24)

2.57

(21)

-0. 18

BCIII

1. 39

(23)

2.52

(23)

-2.27 *

BCIV

2.63

(16)

1.56

(18)

1.73

^Values of t are calculated assuming separate variances
for each year.
Two-tailed probabilities are represented
by * for p^ 0.05 and ** for p ^ O .005.
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Table 7.

Distribution of elk, cattle,

Year and
area group

and deer use on slopes

Cow

Elk
Lower^ Upper Sigh

Lower

Deer

Upper Sig.

Lower

Upper

0.882

1 .1 6 0

Sig

Mean #
(pellet-groups)
plot

1978
Northwest
Crazy Mts.

1.219

East Front
Crazy Mts.

2.033

•

•

A

1.195

•

•

•

•

0.970

*

•

*

*

•

•

#

#

*

1979
Northwest
Crazy Mts.

0. 636

0.881

*

0.506

0.318

East Front
Crazy Mts.

1.263

2.040

*

0.671

0.487

*

0 . 341

0. 381

0.974

1 .4 7 4

^Lower and upper parts of transects were created by dividing each
transect in half, resulting in an equal number of plots on the upper
and lower parts.
If a transect had an odd number of plots, the center
plot was duplicated and included with both the upper and lower sections,

^p-co.05,

*

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

41
The distribution of pellet groups on the key areas
that we re sampled relative to the total estimated pellet
groups for the winter range is exhibited in Table 8.
1978,

In

approximately 40% of the total estimated pellet

groups in the northwest are on the key-areas checked;
the east front only about 20% are.

along

The percent of pellet-

groups on key areas in 1979 declined to around 20% in
the northwest and increased to almost 50% along the east
front.

Table 8.

Relative importance of key-areas s a m p l e d .
Elk

Deer

1978

1979

1978

1979

Pellet-groups
on key-areas

167,915

77,542

77,246

32,850

Total pelletgroups

390,000

390,000

377,520

265,200

43

20

20

12

Pellet-groups
on key-areas

50,479

53,426

71,805

41,793

Total pelletgroups

290,160

113,880

265,200

358,800

17

47

27

12

Northwest
Crazy Mts.

Percent of total
East Front
Crazy Mts.

Percent of total

^Based on a 120 day winter season and 13 pellet-groups
per day from both elk and deer.
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Cattle
The distribution of droppings for 1978 and 1979
is shown in Table 9.

All of the areas in the northwest

had lower densities in 1979 than in 1978.
significant

(p<0.05) on SCI, DCII,

the east front,

D C I I I , and LCCI.

Along

no significant changes in densities of

droppings were noted between y e a r s .
checked,

This decline was

1 decreased,

Of the eight areas

5 remained essentially constant,

and,

2 increased from 1978 to 1979.
The average density of cattle droppings on all key
areas was lower than that of elk pellet groups during
both years.
variable,

Densities of cattle droppings were less

between areas,

than elk pellet groups for 1978

and 1979.
The distribution of droppings on slopes is detailed
in Table 7.

In the northwest,

densities were significantly

(p<0-05) greater on the b ottom halves of the transects during
1979.

Densities were also greatest on lower slopes in the

northwest during 1978 and along the east front in 1979, but
not significantly

(p<0.05) so.

Approximately Gl% of the

cattle droppings counted in the northwest during 1978 were
on the lower halves of the transects.
Deer
The distribution of deer pellet groups is presented
in Table 10.

In the northwest,

all key-areas showed a de 

cline in pellet-group densities from 1978 to 1979.
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Table 9.

Distri bu t io n of cattle droppings in 1978 and 1979
Mean N droppings
/plot 1978

Mean N droppings
/plot 1979

BFMRI

0.56

0.42

0.70

SCI

0.76

0.25

3.25 **

DCI

1.02

0. 29

4.35 +*

DCII

2 .13

0.46

4.47 ++

DCIII

1.79

0.47

5.13 +*

LCCI

0 .65

0. 13

2.18 *

LCCII

0.91

0.32

2.72

WFCCI

0.22

0.06

1.64

CCI

1.19

1.07

0.43

MCI I

0 .48

0.52

-0. 19

MCV

0.81

0.27

1.97

JARI

0 .33

0. 35

-0 .11

WCI

0.09

0 .52

-1.72

NNCI

0 .58

1.00

-1. 11

NFBECI

0.67

0.67

0.00

BCIII

0.35

0.39

-0.26

BC IV

1.44

1.44

-0. 01

Key- area

jt value
and sig^

^Values of t are calculated assuming separate variances
for each y e a r . T wo-tailed probabilities are represented
by * for pj<0.05 and ** for p<^0.005.
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Table 10.

D istribution of deer pellet-groups in 1978
and 1979

Key-area

Mean N of pellet groups/plot 1978

Mean N of pelletgroups/plot 1979

t value
and sig^

BFMRI

0 .50

0. 09

2.90 *

SCI

0.51

0.16

1. 82

DCI

2 .19

0.92

3.51 *+

DCII

0 .38

0.08

2.23 +*

DCIII

1.04

0.48

2.86 +*

LCCI

2 .30

0 .54

4.05 *+

LCCII

1 .44

0.64

2.06 *

WFCCI

0.88

0 .03

4.19 **

CCI

0 .19

0.05

1.86

MCI I

0.38

0. 56

-0. 84

MCV

1 .14

0. 30

2.86 *

JARI

4 .83

2 .26

4.05 *+

WCI

3.23

1.62

2. 36 *

NNCI

0.00

0.08

-1.00

NFBECI

0. 88

1 .19

-1.03

BCIII

0.74

1.13

-1.06

BCIV

1. 25

1.06

0.47

^Values of t are calculated assuming separate variances
for each year.
Two-tai le d probabilities are represented
by * for p<0.05 and * * for p<0.005.
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but SCI and CCI the declines were significant
Along the east front,
significant

MCV,

JARI,

(p<0.05).

and WCI experienced

(p<0.05) reductions from 1978 to 1979.

Pellet-

group densities declined on BCIV and increased on M C I I ,
NNCI,

NFBECI,

and BCIII from 1978 to 1970, but not

significantly

(p<0.05).

The arrangement of pellet-group densities,
slopes,

is displayed in Table 7.

on

There were no significcant

(p<0.05) di fferences between upper and lower transect
halves,

for either year or area group.

There was,

however,

a consistent trend toward higher densities on the upper
parts of slopes.

Density differences,

on slopes, were

smallest in the northwest in 1979 and greatest along the east
front in 1979.
The percentages of pellet groups on sampled winter
ranges relative to all pellet groups deposited are shown in
Table 8.

In 1978,

about 20% of all pellet-groups were on

key-areas in the northwest and almost 30% were along the
east

front.

The relative use declined to slightly over 10%

in both regions during 1979.
Vegetat ion and Soil Parameters
Range Condition
The range condition values are exhibited in Table
11.

Every transect measured was in fair or good condition.

The average point value for the northwest was 15.74 and
the standard de viation was 1.71 (n=72).

Along the east
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Table 11.

Range condition (points) of key-areas in 1978

Key-area

Transect
4

5

6

Mean^

1

2

3

7

BFMRI

17

15

17

16 16

16

18

18

17

18

16.8

SCI

16

16

17

16 19

15

16

15

12

16

15.8

DCI

18

16

20

18 17

18

14

16

17

...

17.1

DCII

16

... 18

... 17

...

19

...

15

...

17.0

DCIII

16

17

15

15 14

14

17

16

17

16

15.7

LCCI

13

13

15

13 12

12 1 4 ..............

13.1

LCCII

15

13

13

14 1 5 .......................

14.0

WFCCI

15

16

15

16 16

...

16

15

15.4

CCI

15

18

16

15 15

17

14

1 6 ........

15.8

MCII

16

16

16

16 1 6 ......................

16.0

MCV

15

16

16

15 1 7 .......................

15.8

JARI

15

17

14

15 16

15.8

WCI

17

17

16

16 16

NNCI

13

16

NFBECI

15

15

14

15 16

17 1 8 ..............

15.7

BCIII

16

14

17

15 1 5 .......................

15.4

BCIV

15

15

14

13 1 5 .......................

14.4

18

8

15

9

17

10

14

15

...

...

1 5 .................

16.1

14 1 7 ............................

15.0

^Adjective ratings for point values are: Very Poor, 0-5;
Poor, 6-10 ; Fair, 11-15 ; Good, 16-20 ; and Excellent, 21-25
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front the average range condition value was 15.60 and the
stan dard deviation was 1.15 (n=4 7 ) .
In the northwest,

3 areas were in good condition,

4 were at the upper end of the fair condition range (almost
good condition),

and 2 were in the middle of the fair

condition range.
good condition,
range,

Along the east front,

2 ranges were in

5 were in the top end of the fair condition

and 1 was in the middle of the fair condition range.

Range Trend
The range trend values are shown in Table 12,
northwest,
wa rd trend,

part of CCI

(transects 4-8) exhibited a down

LCCI showed no trend,

the trends were upward.
positive trends,

In the

and all of the rest of

Along the esst front,

all areas had

except for MCV where none was discernable.

Trends were more consistent between key areas,

along the

east front than in the northwest.
Soil Condition
The average point value for soil condition in the
northwest was 77 (Good).

Three areas had excellent soil

condition and the rest were in good condition.
east front,

Along the

the average soil condition was 80 (Good).

Here,

3 ranges were in good condition and the rest were in e x 
cellent condition.
Soil Trend
Point values for soil
12.

trend are displayed in Table

Except for part of CCI, which showed a strong downward
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Table 12.
Key- area

Range indicator values
Transects

Vegetation
Cond.

Trend

Soil
Cond.

Trend

BFMRI

1-6

16.2

+6

73

+4

BFMRI

6-10

17.4

+2

76

0

SCI

1-10

15.8

+5

71

+4

DCI

1-9

17.1

+2

75

+2

DCII

1-5

17.0

+8

81

+6

DCIII

1-5

15.4

+4

73

0

DCIII

6-10

16.0

+6

77

+2

LCCI

1-7

13.1

0

78

+4

LCCII

1-5

14 .0

+8

77

+6

WFCCI

1-9

15.4

+8

87

+6

CCI

1-3

16 .3

+ 10

90

+6

CCI

4-8

15.4

-2

68

-6

MCII

1-5

16 .0

+2

76

0

MCV

1-5

15.8

0

71

-2

JARI

1-9

15.8

+6

77

+4

WCI

1-7

16.1

+4

82

+4

NNCI

1-4

15 .0

+6

85

+6

NFBECI

1-7

15.7

+6

85

+4

BCIII

1-5

15.4

+6

82

+6

BCI V

1-5

14 .4

+4

81

+1

^Vegetation trend values range from -10 to +10.
^Soil condition ratings for point values are: Very Poor
0-20; Poor, 21-40; Fair, 41-60; Good, 61-80; and
Excellent, 81-100.
^Soil trend values range from -6 to +6.
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trend, DCIII,

and part of BFMRI which exhibited no trend,

most of the areas had a substantial upward trend.
the east front,

Along

each sampled range either showed a

significant upward trend or a small upward to small down
ward trend.
Forage Utilization
The esti mated weight of forage removed by cattle,
along grazed plant transects,

is illustrated in Table 13.

Utilization was generally light throughout the study area.
In the northwest

(excluding CCI and WFCCI)

on all bunchgrasses average 14.5%.
from 3 to 59%.

Transect values ranged

The heaviest utilization was on BFMRI and

lightest on D C I .
utilization.

the utilization

The other ranges had less than 20%

On WFCCI and CCI, utilization of Festuca

idahoensis was measured.

The intensity of utilization on

these two areas was comparable to the rest of the ranges
in the northwest,

despite different species of plants being

used.
Along the east front, utilization by weight on
Fe stuca i d a h o e n s i s , averaged 10.6%.
values ranged from 5 to 22%.
(sd=12.3,
(sd=4.2,

Individual transect

Utilization was more consistent

n=57) between transects along the east front
n=50) than in the northwest

(s d = 1 2 .3, n=57).

El evational variation in forage utilization by
cattle is detailed in Table 14.
s ignificant

In the northwest,

there are

(p<0.05) differences between each quarter of
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Table 13.

Forage utilization by cattle in 1978
Percent of weight re moved on transect^

Key-area

Mean

1

2

3

4

5

6

7

8

9

10

8

18

18

59

55

59

22

8

10

7

26. 3

SCI

10

12

3

12

14

23

21

16

9

20

15.2

DCI

8

16

11

3

4

3

3

11

3

4

6 .5

DCII

13

• • •

9

. * •

4

. * .

3

. . •

26

. • «

11.0

DCIII

20

9

19

17

30

14

14

6

14

8

15 .0

LCCI

22

6

3

9

9

8

14

• * *

* . .

LCCII

16

18

27

4

16

WFCCI

5

5

6

8

8

CCI

9

6

5

22

42

MCII

8

11

8

9

7

8.5

MCV

6

12

9

8

11

9.2

JARI

16

11

12

7

9

7

12

WCI

11

14

7

9

8

8

11

NNCI

18

10

18

15

NFBECI

10

12

14

19

9

6

6

6

5

5

5.6

15

22

16

17

16

17.1

BFMRI

BCIII
BCIV

10.2
16 .1

27

4

6

6

6.1

17

12

' • •

17.5

7

9

9.9

. . •

9,7
15.0

7

6

• • •

...

a.
Sîeasurements of all bunchgrasses on BFMRI to LCCII;
F estuca idahoensis measu r ed on WFCCI to BCIV,
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Table 14.

Elevation variation in forage utilization
by cattle.

Transect Quarter^

Northwest^ Sig.
Crazy Mts.

East Front^ Sig.*^
Crazy Mts.

(Mean number
plants grazed)

(Mean number
plants grazed)

10.786

Bottom

9.742
*+

8.375

Lower Middle

*+
7.452

**
5 .982

Upper Middle

7.613
**

+*
Top
Number of
transects

4 .411

5.645

56

31

^There are 25 plants in each quarter of each transect
^All bunchgrasses checked.
^Festu ca idahoensis checked.
^p<0.005,

**

the transects.

The number of plants grazed in each quarter

of the transect decreased from b o ttom to top.

About 36%

of the plants grazed were along the bo ttom quarter of the
transects and 65% of the grazed plants were on the bottom
half of the transects.

Only 15% of the utilization was on

the top quarter of the transects.
Al ong the east f r o n t , (p£0.05) differences occured
between the lowest and lower middle,
and upper middle of each transect.

and between the top
The lower middle and
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upper m i ddle we re essentially the same.

Slightly over

half (56%) of the plants grazed we re on the bottom halves
of the transects and only 19% of the utilization was on
the top quarter.

In the top quarter,

utilization was

lighter along the east front than in the northwest.
b ottom quarter of the transects,

In the

the number of plants grazed

was grea ter along the east f r o n t .
Correlations
The correlation coefficients

(Sokal and Rohlf 1969),

for all possible combinations of pellet-group densities
and range parameters
Table 15.
+0.4),

(between areas),

are presented in

Most of the coefficients were small

(-0,4 to

and all of the others were positive.
Deer pellet-group densities were highly correlated

between years.
1979,

Elk pellet-group densities,

for 1978 and

were slightly correla ted with soil condition.

The

1979 cattle dropping densities and forage utilization were
barely correlated-

Range trend,

soil condition and soil

trend were all m o destly correlated.
coefficients,

though small,

The other correlation

are relevant because of their

signs.
Den s ities of elk and cattle droppings were negatively
associated in 1978 and positively related in 1979.

Elk and

deer pellet-group densities were positively associated
during both years of the study.

In 1978,

densities of

cattle droppings and forage utilization were negatively as-
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Table 15.

Correlation matrix

%
O
3
0
S
'
CD

Deer
1978

Cow
1978

Elk
1979

Deer
1979

Cow
1979

0.21

-0.32

0.38

0.27

0.24

-0.34

0.26

0.81

-0.33

Utilization^ Range
cond.

Range
trend

Soil
cond.

Soil
trend

0.05

-0.21

0.17

0.47

0.38

-0.28

-0.29

-0.11

-0.15

-0.10

0.07

-0.34

0.33

0.26

0.18

0.13

-0.17

-0,20

8
3"

Elk

1
3

Deer 1978

CQ'

CD

3
.
3

1978

Cow

1978

Elk

1979

0.67

0.29

-0.24

-0.11

0.18

0.51

0.15

Deer 1979

• • •

0.02

-0.34

-0.04

0.00

0.10

0.09

0.41

-0.09

0.04

0.30

-0.25

-0.02

0.07

-0.24

-0.19

0.08

-0.18

-0.20

0.53

0.72

"

CD
CD
“D

O
Q.
C
a
o
3

Cow

1979

...

■D

O
Utilization

• • •

...

CD

Q.

Range cond.

■CDD
3
i
wf)

Range trend
Soil cond.

...

. •.

...

• ••

* * -

• • -

...

0.58

o'

^By cattle in the summer of 1978

OT
CO
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sociated with soil condition and trend.

In 1979,

the

densities were negatively associated with soil trend,
positively associated with soil condition.

but

Range condition

was negatively related to soil condition and soil trend.
Elk Census
Only one group of elk was observed and classified
during the helicopter flight over the Mountains on 18
August 1978.

This group con tained 5 cows,

1 bra nched-antiered bull,

5 calves,

and

and was located in the West Fork

of Comb Creek drainage in the northwest

(SW&,

sec 33, T7N,

RlOE).
Landow ner Survey
Of the 16 questionnaires mailed out,

10 were returned;

a summary of the responses is presented in Table 16.

All

of

the respondents had elk wintering on or near their

land.

In

the northwest,

to

the mid 1960s but along the east front, they had not

elk were first noticed from the mid 1950s

been obse rved until the mid to late 1970s.
Elk damage has been generally restricted to the
northwest,
damage,

and most of this is haystack depredations,

and some range land utilization.

fence

All responding

landowners realized that hunting may be needed to control the
elk population and most would tolerate either-sex hunting
to do it.
In the northwest,

all of the respondents allowed

peop le to hunt on their land,

but along the east front only
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Table 16,

Summary of landowner opinions

Question

Northwest
Crazy Mts.

East Front
Crazy Mts.

Do elk winter on or
near your land?

Yes 4, No 0

Yes 6, No 0

What year did you
first see elk winter
on your land?

1954,58,60,66

1974,74,75,77,78

What kind (if any)
of elk damage have
you experianced?

Hay, fences
and range

None 4
fences 1

Would you like more
or less elk in the
Crazy Mountains?

Less 2, Same 2

Same 4, More 1

If elk numbers need
to be controlled:
how should it be
done?

E ither-sex
hunting 3, Kill
more elk 1

Either-sex
hunting 3, Kill
more elk 2

How do you feel
about hunting cow
elk in the Crazy
Mountains?

For 3
Against 1

OK if needed 6

Do you allow people
^
to hunt on your land?

Yes 3, Yes with
a cow permit 1

Yes 3, No 3

Do you object to
people crossing
your land to hunt
in the Mountains?

Yes 2, No 2

Yes 4, No 1

^Some of the yes answers refer to family and friends only
b.
This relates to strangers in most cases.
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half would.
of a problem,

Access to the Mountains was still somewhat
and most landowners objected to hunters

crossing their land to hunt in the Mountains.
Cat tle Distributions
The observed distribution of cattle in the north
west,

from 5 to 9 September 1979 is detailed in Table 17.

An average of 24.9% of the cattle observed were on south or
west slopes and 11.4%, were on key areas.

The range of

per centages of cattle on south to west slopes,
observation period,

was from 0.0 to 56.3%.

using key-areas was considerably smaller,

for any given

The percent
ranging from 0.0

to 35.3%.
Most of the key-area use occured in the morning.
Six September is the only day that I observed any cattle,
sampled wi nt er ranges,
period.

on

during the evening observation

Cows were seen on key areas during every morning

o bservation period and averaged 20.4% of the total number
co unted except for 5 September.
Cattle were consist ently observed on south to west
slopes during the evening observation periods.

Seven

September was the only day that the use of south and west
slopes was greater in the evening than in the morning.
Winter Elk Count
The results of the Fish,

Wild life and Parks D e p a r t 

ment w in t er elk censuses are condensed in Table 18 and d e
tailed in A p pendix C.

Counts were only available from 1972,
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76,

78,

and 79.

The 1972 count was for the entire study

area w it h no breakdown into the east front and northwest.
The size of the population has been increasing since 1972
and more elk we re in the northwest than along the east
front.

Total population estimates have increased from 137

in 1972 to 233 in 1976,

to 332 in 1978,

to 411 in 1979.

The population grew by 70% from 1972 to 1976;
proximately a 15% per year increase.
population increased by 42%,

this is a p

From 1976 to 1978,

an average of 20% per year.

24% increase in elk numbers occured from 1978 to 1979.

Table 17.

Cattle distributions in 1979.

Date

Time

9-5

PM

576

0.0

0.0

9-6

AM

553

34 .2

23.1

9-6

PH

345

28 .1

26.7

9-7

AM

564

16.8

5.3

9-7

PM

568

36.6

0.0

9-8

AM

462

56.3

35.3

9-8

PM

378

7.9

0.0

9-9

AM

461

49.7

20.8

9-9

PM

610

19.3

0.0

Mean

* ••

501

24 .9

11.4

Tot al^

^Includes all cows,

West or south^
slopes (%)

calves,

On key-areas
(%)

and bulls

^ In c lu d es all aspects from W X NW to S X SE
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Table 18.

Year

Fish, Wildlife and Parks Department winter
elk census.

Hunting
District

Branch ed
A ntlered
Bui Is

Spike
Bui Is

11*’

Cows

Calves

link.

Total

58

35

33

137

0

121

64

0

192

5

4

20

12

0

41

580

0

0

38

22

168

228

1978

580

4

2

95

45

0

146

1978

583

7

11

100

55

13

186

1979

580

3

23

161

77

70 +

334 +

1979

583

0

0

0

0

72

72

1979

583

1

5

51

20

0

77

1972

580^

1976

580

7

1976

583

1978

•

•

•

Includes the new 580 and 583
^I ncludes all adult bull elk

Elk Production
The number of calves/100 cows obtained from winter
censuses,

are presented in Table 19.

fairly high,

These values were

ra nging from almost 40 in Hunting District 583

for 1979 to about 00 in the entire study area in 1972.
production,

for the entire study a r e a , has declined from

60.3 in 1972 to 53.9 in 1976,
in 1979.

The

In 1976 and 1978,

to 51.3 in 1978,

and to 45.7

the number of calves/100 cows

were g reater along the east front than in the northwest.
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Table 19.

Elk product ion estimates from winter censuses

Year

Hunting
District

Cows

Calves

1972

580^

58

35

60.3

1976

580

121

64

52.9

1976

583

20

12

60.0

1978

580

38

22

57.9

1978%

580

95

45

47.4

1978

583

100

55

55 .0

1979

580

161

77

47.8

1979

583

51

20

39.2

Calves/100 cows

^Includes the new 580 and 583
^Second of two counts in Hunting District 580

The ratio for the east front was down considerably from
1978.
Estimated Elk Harvest
The elk kill by hunters is detailed in Table 20.
The records are incomplete,
to 1969.

no data are available for 1964

The harv est of bulls ranged from 0 in 1962 and

1963 to 60 in 1977.

The annual harvests were variable but

an increase was evident until
at this time,
harvest,

1978.

No data are available,

for the 1979 hunting season.

for any fall and winter season,

The maximum

was approximately

95 elk in the 1977-78 winter.
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Table 20.

Es timated elk harvest

from hunter q u e s t i o n n a i r e s .

Year

Hunting
District

B ranched
Antlered
Bulls

Spike
Dulls

Cows

Calves

Unk

1961

57

0

15

0

0

0

15

1962

580

0

0

0

0

0

0

1963

580

0

0

0

0

0

0

1970

580

24

10

9

0

0

43

1971

580

10

0

0

0

0

10

1972

580

0

14

0

0

0

14

1973

580

23

28

0

0

0

43

1974

580

32

25

0

0

5

62

1975

580

18

39

0

0

4

61

1976

580

0

25

0

0

0

25

1977

580

32

28

7

3

0

70

1978^

580

1

1

16

5

2

25

1978^

580

9

19

28

6

0

62

1978

583

9

5

0

0

5

19

1979^

580

0

0

0

0

5

5

^Special late season
permits

Total

(Jan 14 to Feb 5) hunt , 60 either-sex

^Hun ting District 580 divided into 580 and 583
•^Special late season
sex permits

(Jan 27 to Feb 10) hunt,

20 either-
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The harvest rates have increased substantially
since 1972 when it was 9.0%.
were harvested.
17.4%;

In 1976,

The 1977 general

9.7% of the elk

season harvest rate was

this increased to 22.2% as a result of the late

season hunt.

In 1978-79 the harvest rate was 16.5% for

the general season and 17.3% including the special late
season hunt.

The cow and calf harvest initiated in 1977

accounts for a significant portion of the estimated ha r 
vest,

33% in 1977 and 39% in 1978.
Hunter Success
The average success rate for elk hunters was 9.3%

(excluding late season hunts).
in 1962 and 63,

Values ranged from 0.0

to 13.9% in 1978 (Table 21).

The mid

winter hunts in 1978 and 1979 had much higher success rates,
45% and 33%.
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Table 21.

Elk hunter s u c c e s s .

Year

Hunting
District

Hunters

Kill

1961

57

136

43

13.5

1962

580

72

0

0.0

196 3

580

55

0

0.0

1970

580

321

15

11.2

1971

580

282

10

3.5

1972

580

322

14

4.3

1973

580

472

50

10.6

1974

580

782

60

7.9

1975

580

592

61

10.3

1976

580

388

25

6.4

1977

580

608

70

11.5

1978&

580

55

25

45.4

1978^

580

421

62

14.7

1978

583

162

19

11.7

1979^

580

15

5

33. 3

^Special late season
sex permits

Success
(%)

(Jan 14 to Feb 5) h u n t , 60 either-

^Hunting Dis trict 580 divided into 580 and 583
^Special late season
sex permits

(Jan 27 to Feb 10) hunt,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

20 either

C HAPTER V
D ISCUSS I ON
P reliminary Survey
Elk Use
Because pellet-group distributions represent past
use they were considered the most important factor used
to rank areas for inclusion into the sampling regime.

A

comparison of the use index with pellet-group densities
suggests a strong positive association

(r=0.87),

scat tergram (Fig. 6) does not reflect this.

but the

The least

squares regression for these points has a positive slope
but it does not fit the points well.
3 points with the highest index value,
negative and the fit improves.

By eliminating the
the slope becomes

Obviously,

the two methods

of measuring pellet-group densities are not comparable and
one or both are wrong.
I think the density estimates derived from circular
plots are most accurate.

The use index is based on a larger

but subjectively located area.
plots, on the other hand,

Objectively positioned

have the benefit of producing

unbiased estimates that should more closely reflect
actual density.
Aspect
Point values assigned for different aspects were
based on my assessment of solar radiation and wind direction.
Wind,

because it directly influenced snow depth, was probably

mo re important than solar radiation in determining the
-fi3Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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s uitability of w inter ranpe during the early part of the
season.

Sunshine became increasingly important during

the late winter and early spring when it melted snow and
stimulated plant growth.

Aspect probably had little effect

on the ranking procedure,

beca use it was quite consistent

between key-areas and the point values were small.
Elevation
Point values assigned to each area were probably
unnecessary.
small

Elevational differences between ranges were

(less than 500 m) and,

often times,

greater within then between key-areas.
winter range,

variation was

Throughout the

wind had a greater influence on snow depth

than elevation.
In reality,

the ranking process probably should be

based on past use and area size.
determin ing a course of travel,
improved.

Possibly,

by objectively

the use index could be

The ranking procedure was reasonably effective

because I selected heavily used areas.

Unfortunately,

some important areas may not have been sampled.
Vegetation and Soils
Range Condition
Ecology.
Costello

Ellison and Croft
(1957),

(1944), Dyksterhuis

(1949),

and

argue convincingly that range classification

should have an ecological basis that reflects the process
of seco ndary succession suggested by Sampson

(1952).

Range

con dition classification is an attempt to determine the
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health of the plant community and is based on a compar
ison of the present vegetation to the potential for the
site

(Pickford and Reid 1943, Dyksterhuis 1949, Parker

1952 and 1954,

Stoddart and Smith 1955).

A similar idea

of charac terizing range condition on the basis of forage
product ion is an oversimplification of the range condition
concept and merely reflects recent growing conditions and
grazing intensity.
D yksterhuis
classifications,

(1949) suggested the use of ecological

based on cattle grazing,

quantify species composition
invaders).

(decreasers,

increasers,

and

This idea was incorporated into the procedure

de veloped by Parker (1949 and 1954),
Forest Service,
density,

for plants to

and used by the

whereby plant composition,

perennial plant

and vigor are used to quantify range condition.

Vigor reflects short term influences such as available
moisture and recent grazing intensity (Parker 1954).

Forage

density reflects longer term changes in the amount and
proportion of desirable^

plants.

the best measure of long term,
vegetative communities

Species composition is

grazing induced changes in

(Parker 1954).

Another method,

based

on plant li fe-form classification described by Arnold (1955),
does not incorporate vegetative composition and is less
effect ive in quanti fy i ng long term changes in range condition
Methods.

The Forest Service m ethod (Anon.

1978) of range

cl assification was chosen because it is quick,

easy,
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and

familiar to Forest Service personnel.
the most

Composition is

important parameter used in determining range

condition

(Dyksterhuis 1949, Parker 1954, Anon.

I modified the standard procedure

so

(Parker 1949, Anon.

1978) to more accurately meas ure it.
plant at each sample point,

1978);

Including a second

doubled the sample size,

which should have significantly improved the accuracy of
the procedure.
Brown

(1954) indicated that point samples could be

considered the smallest possible quadrat that could be
used for sampling,

and by using enough points,

could be ac curately measured.

vegetation

In simulated trials,

the

point method provided satisfactory estimates of charted
vegetation and was applicable to large scale surveys as
well as detailed field analysis.

One problem associated

with this method was that in areas with sparse ground cover,
more points were needed to accurately quantify composition.
The inclusion of the nearest plant to each point,

cir 

cumvented this p r oblem with little increase in effort.
I selected the pace-point method of condition d e 
termination rather than the standard Parker 3-Step p r o
cedure (Anon.
the points,

1978) to increase efficiency.

By pacing off

I was able to sample a larger area then I could

with poi nts at 0.3 m intervals along a measuring tape.

The

1.9 cm loop was replaced by a point in an effort to speed
up the process wi thout sacrificing accuracy.
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Point sampling techniques are probably less
accurate than plots for determining vegetative cover
be cause points sample very small areas.
cept m ethod (Brown 1954)

The line inter

is better because it represents

an infinite number of points.

Plots are the most

intensive sampling units because they include many more
points than even a line.

The net result is that my ground

cover estimates are less accurate than composition estimates
be cause a small area was sampled.
In addition to species composition and forage
density or cover,
condition

vigor is used to help determine range

(Parker 1954, Anon.

1978).

Vigor represents

the relative health of forage plants subject to grazing
when compared with ungrazed plants of the same species.
Ty pically leaf length (Stoddart and Smith 1955, Anon.

1978)

is used to estimate vigor because it is easy to measure.
I compared the leaf lengths of Festuca idahoensis
from the key areas with those from a cattle exclosure on
a bench extending south from the Little Belt Mountains.
The sites are somewhat different

in that the exclosure was

on nearly flat ground and key areas were typically on steep
south or west facing slopes.

The level

topography should

permit better plant development in the exclosure than on the
k ey-areas because the site is more mesic.
this,

In addition to

the excl osure was established in 1963 for range

f ertilization trials and the Festuca idahoensis may have
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re sponded somewhat to the fertilizer.

The net result

of these differences would be to depress vigor estimates
for the key areas.

Because elk and deer can easily jump

the 1 m high

limited grazing may have occured on

fence,

the oxclosure,
exclosure,
Results.

I did not notice any droppings in the

and occurance of significant grazing was unlikely.
Before discussing the results of the range c on 

dition survey,

a review of the site potential concept

(Stoddart and Smith 1955)
type,

is needed.

Within the same range

vegetation will vary tremendously between different

sites (Humphrey 1945,
Thilenius 1968,

Stoddart and Smith 1955, Pase and

Stevens et al. 1974, Cable and Martin 1975,

Turner and Paulsen

1976).

Humphrey

(1945) pointed out that

range sites are influenced by climate,
posure and elevation),

microclimate (ex

and soils.

All of these factors operate in the study area.
Climate differences between the northwest and east front
probably exist as a result of a rainshadow affecting the
east front.

Microclimate,

however,

undoubtably has the

greatest influence on site potential and the key-areas have
significantly more xeric conditions as a result of aspect
than the rest of the study area.

Because the ranges face

south and west they receive more direct solar radiation,
throughout the years,
sunlight,

that warms the site.

In addition to

the prevail i ng westerly winds probably accelerate

evap oration and transpiration,

further reducing the effective
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precipitation,
potential
al.

(Humphrey 1945, Clary et al.

1974).

potential

that is important in determining site
1966,

Steep slopes facilitate runoff,
(Stevens et al.

Stevens et
reducing site

1974).

In addition to m i c r o c l i m a t ic effects,

soil dif

ferences also influence vegetative development and dis
tribution

(Humphrey 1945,

Stoddart and Smith 1955).

Much

of the soil on the key areas is poorly developed and
probably consists of a high proportion of rock (Gieseker
1943,

Gieseker et al.

(Stevens et al.
plant cover,

1953)

1974).

aspect,

that limits site potential

The poor soil development,

slope,

lack of

and wind reduce infilitration

contributing to runoff and evaporation

(Stoddart and Smith

1955).
The site potential of the key areas is substantially
lower than northern Rocky Mountains grasslands in general,
and the values obtained probably underestimate the actual
range condition,

possibly by as much as a full condition

class.
The generally good range condition observed th rough
out the study area,

indicates the elk winter range is not

suffering from prolonged over use by cattle.
LCCII,

LOCI and

wit h the poorest range condition (fair), may be

subject to rainshadow effects from DCI and DCIII.

This

shadow w o u l d tend to cause these ranges to be somewhat
drier,

accounting for the poorer plant development.
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field observations support this belief,

because the sites

did appear ex cessively dry and they seemed to have poorer
soil development,

e specially on the upper parts of the

slopes.
AlonR the east

front,

BCIV has the poorest range

condition and is probably influenced more by cattle
grazing than differences in site conditions.
has little verticle relief

This key area

(less than 15 m ) , benches above

and below,

and a salting ground and spring development

close by.

As a result,

moderate to heavy,

BCIV probably receives continuous,

grazing throughout the season that could

cause some range deterioration.
If the vegetative condition point values u nder
estimate the actual class,

then most of the key-areas are

probably in g o o d - t o - e x c e lient condition.
The consistency of range condition observed through
out the Mountains suggests that on the key areas studied,
site conditions,
development.
property,

not cattle grazing,

limits the vegetative

Much of the elk winter range is on private

so differences in livestock management would be

reflected in range condition if condition was limited by
cattle grazing.

These differences should produce greater

variability in the range condition point values.
Range trend is the direction of change in vegetative
condition,

and it is an alogous to secondary succession.

Ell ison and Croft

(1944),

Park er (1949,

1952 and 1954),
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P arker and Harris

(1959),

and Reppert and Francis (1973)

thoroughly discussed the principles used to determine
range trend.

The U.S.

Forest Service has adopted score

sheets (Anon.

1978) that quantify the ecological para

meters used to determine trend.
Parker 's (1949,

Their procedure,

1952 and 1954) work,

employs age classes

and vigor of desireables and intermediates,
ment,

based on

litter replace

utilization on desireables and intermediates,

vasions by annuals,

in

and browse utilization intensities to

indicate trend (Anon.

1978).

According to Parker (1954),

"vigor is a reflection

of the degree and intensity of past grazing use and com
petition for moisture from other plants".

Because vigor

is sensitive to changing conditions and can react quickly,
it may serve as an early indicator of range trend.

However,

two serious drawbacks exist when using vigor in trend
determination.
effects,

First,

and second,

vigor is clouded by current weather

it is difficult to measure.

Weather

effects can be reduced if comparisons are restricted to
plants grown in the same area at the same time.
is probably not the best m e asure of vigor,

Leaf length

but leaf

elongat ion is a reflection of vigor and is easy to measure.
In general,

vigor indicates short term trends.

Litt er accumulations reduce evaporation,
infiltration,
(Parker 1954).

prevent runoff,

increase

and retard rainsplash erosion

Forage utilization,

climate,

and
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frequency affect litter accumulations and,
influence trend (Humphrey 1949).

in turn,

Utilization is im

portant in determining range trend (Ellison and Croft
1944) because it influences vigor and litter accumulations.
Hedging of shrubs is indicative of trend because it
suggests a diminishing forage value

(Ellison and Croft

1944).
Other factors used to determine trend include
the age structure of desireables and intermediates,
vasion of bare spaces by preferred plants,
of invaders.

in

and presence

Age class distributions disclose whether

desireables species are maintaining,

increasing, or de

clining in abundance in relationship to other species in
the stand (Ellison and Croft 1944) and portend changes in
stand composition.

Invasion of bare spaces by desireables

and intermediates suggests they are present and capable of
reproducing (Ellison and Croft 1944),
of trend.
means,

a very good indicator

If invasion is by seeds as opposed to vegetative

the mi cr oclimate is suitable for germination (Ellison

and Croft 1944).

Annual plants as dominants or sub

domin ants in a grassland infers severe disturbance of the
soil

(Ellison and Croft 1944).

dist urbance are removed,

Unless the causes of this

a downward trend is inevitable.

Trend values are based on present ecological c o n
ditions.

As a result,

the values from the score sheet

m erely predict the direction of future change.

Reppert and
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Francis

(1973) point out that the only way to accurately

m easure trend is through long-term studies.

They suggest

that repeated sampling of the same t r e n s e c t s , using the
3-Step procedure
Anon.

1978),

(Parker 1949,

Parker and Harris 1959,

is the only accurate measure of past trend.

The short duration of the study and limited time available
prevented me from using this procedure.
The generally positive trends observed indicates
the elk winter range has not been severely disturbed r e 
cently.

These trends were probably influenced somewhat by

above average pr ecipi tation during July of 1978.
amounts for the previous August,
almost equal to the 1963-76
79) average.

September,

(U.S. Dept,

But the

and October were

of Commerce 1963-

Because precipitation was near normal,

I do

not think the trends were inflated by weather patterns.
The only deteriorating condition observed was on a
steep south facing slope (CCI).
in a stressed condition when
was evident.

This area was obviously

I sampled it and a downward trend

This land had been leased for cattle grazing

and over -utilization may have

caused the retrogression.

trend was evident on LCCI and

this may be an indication

of past over use,

the private portion of it.

at least on

saw eviden ce of horse grazing
severely injure rangeland

that,

if intense,

No

could

(Stoddart and Smith 1955).

If

utili za t io n occured during spring, when the range is most
vulnerable,

that might account for the downward trend.
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addition to horse grazing,

low site potential may p r e

dispose this key area to any grazing disturbance.
Along the east front,
trend.

MCV exhibited no discernable

This range had a significant amount of unusually

dry sites with very poor soil development that influenced
the trend determination.

MCV probably was not severely

grazed and it is unlikely that disturbance was much of an
infuence on trend.
In light of the consistency of management on the
National Forest,

the upward trends suggest that most of the

elk winter range is not adversely influenced by cattle
grazing.

I also feel the consistency of management,

ward trend,

up 

and site characteristics support my contention

that the key areas are in better condition than the point
values indicate.
Soil Condition
Costing (1956)

thoroughly discussed the development

and proportions of soils as well as their relationship with
vegetation.

Stoddart and Smith (1955) described the con

cept of soil condition and succession or trend as it relates
to range condition.

The Forest Service also recognized

the importance of soil condition when determining vege ta
tive condition and has devised a system of quantifying it.
Their classi fication technique incorporated erosion potential
and current erosion to quantify soil condition

(Anon.

1978).

The amount of bare soil and erosion pavement are
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converted to an erosion hazard index that estimates the
potential

for erosion.

Current erosion is quantified

using guidelines on the back of the condition and trend
score sheet

(Appendix B ) ,

The total score is a measure of

soil condition or, more appropriately,

soil stability

that is needed to allow plant community development
(Stoddart and Smith 1955, Co sting 1956),
The good or excellent soil condition found through
out the study area was anticipated in light of the range
conditions and trends observed.

Spring elk use of the key

areas apparently has not been heavy enough to cause severe
soil displacement and erosion.

The negative correlation

coefficient between range and soil condition was not ex
pect ed and I doubt that it is ecologically significant.
The coefficient was so close to zero that it could easily
represent random variation due to small sample sites.
However,

a defini te positive association

between soil condition and range trend.

(r=0.53) was noted
This relationship

is un derstandable because when soil condition is high vege
tative success ion can progress,
grazing pressure.

if it is not restricted by

But when soil condition is low,

it may

well limit the rate of range improvement (Stoddart and
Smith 1955).
Soil trend depends on the condition class and is
based on soil erosion and co mpaction

(Anon.

1978).

Most of

the key areas have upward trends that indicate the soil
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S tability is improving,
by elk.

despite increased utilization

The ranges with downward trends are probably

influenced pr imarily by cattle grazing.

The fact that soil

condition is d et eriorating on part of CCI while the re
mainder

(on the other side of a fence) is improving suggests

that cattle grazing is the driving force behind the de gen
eration .
On MCV,

the downward trend is apparently due to

site conditions and possibly cattle grazing, because elk
have not been present long enough in large numbers to
cause this trend.

I may also have been unduly influenced

by the poor soil development in several locations and con
sequently o v e r - e s ti m at e d the severity of the decline.
The close association between range and soil trends
(r=0.72)

is reassuring because it would be expected and is

evidence that the trends are real.

In addition,

I feel

confident that I was consistent in assessing the environ
mental

factors used to determine trend.

sociation

The positive as

(r=0.58) between soil condition and trend should

be no surprise be ca use soil condition is a result of soil
trend.
Pell et-Group Counts
The use of pellet-group counts to describe ungulate
populations was first p ub l is h ed by Bennet et al.

(1940).

Since then,

this technique has become quite popular with

biologists;

possibly because "pellet-groups are an inert
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kind of evidence which can be subjected to field plot
sampling and statistical analysis” (Neff 1968).
Pellet-group counts estimate density, which has
been used to determine population size (Bennet et al.
B erner 1955,
1958,

1940,

Eberhardt and Van Etten 1955, Rogers et al.

Van Etten and Bennett 1965),

Julander 1955),
(McCain 1948),

range use (McCain 1948,

population trend (Berner 1955),

movements

and habitat use (Collins and Ursness 1979).

In addition to total

counts,

frequency of occurrence of

pellet groups in plots has been used to estimate density
(McConnell

1967, McConnell and Smith 1970).

I conducted

p ellet-group counts to estimate the relative use inten
sities on key-areas and changes from 1978 to 1979.
Circular
2
plots (40.5 m ) were used because they could be easily
established and required little equipment.

Circular plots

are more efficient then belt transects (Robinette et al.
1958) and are subject to less variability between sampling
units (Neff 1968).

Smaller plots generally give higher

density estimates and are more efficient (Robinette et al.
1958,

Van Etten and Bennett 1965,

Smith 1968) than larger

plots.
Smith

(1968) tested the suitability of three circu-

lar plot sizes : 4.6,

9.3 and 40.5 m^ and found the 9.3 m

2

size best.

The 4.6 m^ plot size had a high perimeter to

area ratio;

increasing the number of pellet groups inter

sected by the perimeter that need to he judged in or out of
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the plot,

possibly intro ducing bias.

The 40.5

plot

was felt to be more difficult to search and consequently,
more pellet groups were mi ssed
Van Etten and Bennett
Smith (1968),

(Robinette et al. 1958).
(1965),

Neff (1968),

and

determined that missed pellet groups were

the greatest source of error in the counts.
search bands in each plot,

By making two

the accuracy of the count is

improved significantly

(Eberhardt and Van Etten 1955,

Robinette et al.

Smith 1968).

plots,

1958,

By sampling larger

I was able to min imize the time required to locate

plot centers while sampling a larger area.
The other major source of error associated with
pellet-group counts is misclassifying the age of pelletgroups

(Van Etten and Bennett 1965).

This error can only

be overcome by experience and criteria selection.
my classification on weath ering and color,
distinguish easily.
by the plot boundary,

Determining

I based

that I could

which groups,

intersected

should be included can also cause

error (Robinette et al.

1958,

Van Etten and Bennett 1965).

I prefer to alternately include and exclude pellet
groups because this method is less subjective and less prone
to bias than determining if a group is more in or out of a
plot.

Neff

(1968) points out that determining the species

of ungulate that deposited a pellet group can be difficult.
I feel confident that I can accurately distinguish between
elk and deer pellet groups on the basis of size and shape
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(Mûrie 1975).
technique,

A restricted ran dom plot distribution

such as the one I used,

is probably best b e 

cause it provides unbiased yet even coverage of an area with
a m i ni m u m of effort

(Neff 1968).

Defecation rates are variable and Neff (1968)
summarized the findings to that date.

When needed,

I

used a rate of 13 pellet groups per day from elk and deer
as suggested by the Forest Service

(Anon.

1969).

Elk
The generally high densities of elk pellet groups
(greater than 0.39 groups/plot;

the Forest Service cut off

density for key elk winter range) on the key areas studied
in 1978 and 1979 indicates that all of the areas are important
elk wint er range.

The general reduction in densities from

1978 to 1979 is probably a function of weather conditions.
The w inter severity indices in Table 1 show that the winter
was considerably harsher in 1977-78 then in 1978-79, which
was close to the 16-year average at the weather station.
Claire Simmons
conditions,

(Pers.

comm.)

informed me that the

during his March game count, were so severe that

all of the sagebrush west of the Bozeman Fork of the Mussel
shell River was snow covered.

Several bands of elk were

observed in this area during a January game count but none
were in March.

Deep snow apparently concentrated elk use on

the wind blown ridges that I sampled.

The snow distribution

I o b served in March of 1979 left a lot of winter range
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available,

reducing elk concentrations on the key-areas.

Knute Hereim (Pers.

comm.,

a rancher in the northwest)

noticed fewer elk in the Deer Creek drainage during the
winter of 1978-79 than he saw in 1977-78,
know where the others had wintered.
of pellet groups in the northwest

but he did not

The change in percent

(Table 6) supports this

contention.
The pellet-group densities observed,

suggest that

overuse of the w inter range by elk should have occured, but
the generally upward trends in range and soil condition
did not support this contention.

Range deterioration due

to elk grazing has been avoided because plants can tolerate
heavier utilization when they are cured and senescent
(Sampson 1952,

Stoddart and Smith 19.55).

Along the east front little change occured in
pellet-group distribution

from 1978 to 1979.

I think the

consistency of density is a result of less severe changes
in w eather conditions adjacent to the Mountains from yearto-year resulting from a rains hadow effect.
The comparison of relative use for the east front
(Table 8) indicates a considerable change in use.

If the

104 elk counted in Hunting District 583 that may have come
from the northwest are discounted,
is about 40%.

the use value for 1979

This value compares favorably with the 1979

value and .substantiates my feeling that use is more consis
tent from year-to-year along the east front.
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The low correlation coefficient (r=0.38) between
elk pellet-group densities in 1978 and 1979 suggests that
the elk on the study area will readily alter use patterns
from 1 year to the next.

As previously suggested,

this

flexibility is probably a function of weather conditions.
The breakdown of pellet-group densities along slopes
(Table 7) shows conclusively that the density of elk pellet
groups is si gnificantly greater on the upper parts of the
slopes (Murie 1956).

This distribution concurs with my

ex pectations based on the strong frequent west winds that
would clear the snow from the top of the slopes.
A general assumption of the pellet-group count
method is that fecal deposition occurs at a constant rate
and deposition rates are similar in different habitats.
Collins and Urness

(1979) pointed out that significant

differences occured between the distribution of actual use
and pellet-group distributions in lodgepole pine and aspen
types.

They found that defecations were observed only when

elk were moving or grazing.

It became apparent that elk

defecated when they were most active;

dO% of the observed

defecations occured whe n elk were traveling.

Most of the

re maining defecations occured while the elk were grazing.
Possibly,

elk grazed on key area slopes and then traveled

up the ridges.
I have no evidence that elk consistently travel
the ridges,

but even if they did,

I doubt that it would
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account for the differences in pellet-group densities
noted (Table 7).

Based on the pellet-group distribu

tions and win d patterns,

I am confident that elk are

co ncent rating use on the upper parts of the elopes.
Cattle
Because cattle defecate proportionally more often
near water developments,
areas (Julander 1955),

salting grounds,

and loafing

the distribution of droppings is

not as good an indicator of range use as pellet groups
are for elk.

Consequently,

I will only use densities of

droppings to compare relative use between areas and changes
from year-to-year.
The most significant relationships noted were the
high densities and great variation between key areas in
the northwest from the 1978 counts.
knowledge,

To the best of my

cattle management practices,

the reduction in use, were not changed.

that would cause
Weather patterns

showed heavier than normal precipitation during August and
September 1976.

Conceivably,

this greater precipitation

could have caused an increase in the production of cool
season grasses on the key areas that attracted cattle in 1977
I can see no other variations in the weather that could
account for the higher densities of droppings.
The general decline on all of the areas in the
northwest and the significance of the change indicates that
the trend is real and not a function of random variation.
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Along the east front,

the lack of consistent significant

change between years suggests the cause of reduction in
the northwest did not operate along the east front.
Possibly,

the 1976 pr ecipitation caused the change but

the east front was not influenced as much because of the
rainshadow effect.
Densities of droppings were fairly consistent in
1979,

probably a function of management activities.

Most

of the densities indicated moderate or light use by cattle
(Stoddart and Smith 19.95).

CCI and BCIV are the only two

key areas that had consistent high densities of droppings
during both years of study.

These high densities may have

resulted from the stocking rate on CCI and the location of
BCIV.
The use of droppings to estimate utilization on
slopes is probably inaccurate and unneeded because other
data are available.
bottoms of slopes

Droppings were concentrated near the

(Table 7),

significantly so in the north

west for 1979,

concuring with my expectations based on

the literature

(Mueggler 1965, Cook 1966) and field o b 

servations .
Based on the lack of significantly large correla
tion coefficients between elk and cattle dropping densities,
neither elk nor cattle select or avoid key areas because
of prior use by the other.

The change in direction of

asso ciation (positive vs negative correlation coefficients)
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suKKests that the grazing relationships between elk
and cattle change over time.

The lack of significant

relationships between dropping densities and range or
soil parameters points out that cattle grazing on key
areas is not strongly

influenced by vegetation or soil

parameters.
Deer
The distribution of pellet groups throughout the
study area is important because it reflects a significant
area-wide reduction in densities between 1978 and 1979.
The heavier use observed in 1978 is probably a result of
weather conditions.

Some of the deer that normally winter

along Big Elk Creek probably moved up on to the slopes
and ridges bec ause of the snow.
of the key areas,

Based on the relative use

deer apparently are less dependent than

elk on the key areas and the Mountains for winter range.
The large variations in densities between key areas
reflects the tendency of deer to concentrate on a few lo
cations.
(Pers.

In the northwest,

DCI is a key deer winter range

comm, with Knute Ilereim and Gary Voldseth,

ranchers).

A l on g the east front,

area

deer concentrate on JARI

and WCI as well as near Big Elk Creek (NFBECI,

BCIII and

BCIV).
The high correlation coefficient

(r=0.81) between

1978 and 1979 deer pellet-group densities shows that deer
have established preferences for winter range.

These p re 
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ferences are in strong contrast to elk that are flexible
in their use of the w inter range.

Deer may be exhibiting

a historic pr eference that elk have not yet developed
because the population

is fairly new.

The distribution of pellet-groups shows that deer
tend to con centrate near ridges.

If the elk and deer

were restricted to a l i m i t e d , common winter range,
petition could develop.

co m

I think that elk and deer do

not seriously co mpete for forage because their winter
ranges are somewhat se gregated and their diets are
different.
Utilization
The grazed plant method of determining forage
utilization
1953,

(Canfield 1942,

Roach 1950,

Hurd and Kissinger

Springfield and Peterson 1964) was chosen because

it was quick,
on transects.

reliable,

and easy to measure utilization

The technique is based on the premise that

cattle will only graze a plant once,

unless forced to graze

vegetation to the ground (Roach 1950).

The percent of

plants grazed relates closely to the amount of forage re
moved .
Th e grazed plant procedure differs from the stem
count m et h od described by Stoddart (1935) and criticized
by Pec hanec

(1936).

forage utilization
stems grazed.

The stem count procedure assumes that
is a direct function of the number of

Pechanec

(1936) found this method inaccurate
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and unsuitable b e cause it assumed that all grazed stems
are completely consumed.

The grazed plant method does

not assume complete removal of available forage from
each plant and is less subject to error.
The Forest Service uses the grazed plant method
(Anon.

1978) of utilization estimation,

several conversion graphs
percent of weight removed)
available.

and as a result,

(percent of plants grazed to
for different species are

I used Canfield's

(1942) Festuca idahoensis

conversion for the Bighorn Mountains, Wyoming,

because it

seemed to be the most appropriate curve available.
b u n c h g r a s ses (Anon.

All

1978) were checked in the northwest

because Festuca idahoensis was too scare to use.

Utiliza

tion values were not directly comparable between the
northwest and east front because different conversions
were used.

H o w e v e r , the relative intensities of utiliza

tion were similar and probably closely related.
On most areas,
was removed,
1952,

Anon.

only a small percent of the forage

much less than the 50-55% allowable (Sampson
1978).

Steep topography was probably the

main reason for the light forage utilization (Sampson
1952,

Stoddart and Smith 1955, Mueggler 1965, Cook 1966).

I had suspected that uti lization was light because it
looked like a lot of forage was still standing.
The only areas with locally moderate or heavy
utilization were BFMRI and CCI .

BFMRI

is used for a summer
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and fall ranf^e and it still had cattle grazing on it
when the utilization check was made.

This is one ridge

wh ere forage co mpetition between cattle and elk could
develop.

CCI appeared to have received heavier grazing

pressure than it did.

Only one transect measured moderate

use but the area from transect 4 to transect 6 may be
moderately used.

This locality is also heavily utilized

by elk and as a r e s u l t , range deterioration may occur.
Along the east front,
heaviest grazing pressure,

DCIV was subjected to the

probably because of easy access

and its close proximity to a salting ground and spring
development.
The light utilization throughout the study area
is consistent with the upward trends in range and soil
condition observed.

However,

no strong correlation

existed between utilization and range or soil trend.
lack of a detectable association is not unusual,

The

considering

that most of the utilization rates are too low to strongly
influence the trends.
The small positi ve correlation coefficient
(r = 0 .41) between utilization and density of cow droppings
is u nd e rstandable if, as Jula nder (1955) contends,

cow

droppings are not representative of grazing pressure.

I

feel more confident in the utilization e s t i m a t e s , as a
measure of distribution and intensity of use,

than I do in

the counts of droppings.
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Th e distribution of utilization on slopes is con
sistent with M u eggler (1965) and Cook's

(1966) findings.

Cattle tend to concentrate their use around creek bottoms
in the fall

(Stoddart and Smith 1955);

slopes receive less utilization.

consequently,

The distribution of

grazed plants reflects a steady reduction in utilization
going up the slopes.

I think that competition between elk

and cows is reduced be cause of this spacial segregation.
Morris

(1956) indicated that the tendency of

cattle and elk to use different parts of the range would
not prevent competition.

However,

I believe competition

is insignificant on the winter range,
how light cattle utilization

is.

especially considering

Even in the late w i n t e r ,

ample forage was evident on the upper slopes and ridges,
while on the lower parts of the key areas,

vegetation was

buried by snow.
Cattle Distributions
The cattle observed seemed to have a preference
for north to east over south to west exposures during
late summer.

The cows were probably selecting the mesic

sites because of more luxuriant and greener forage (Sheppard
et al.

1957).

tributions,
brown,

In September,

when I observed cattle dis

the vegetation on the key areas was cured and

while on the north and east slopes it was still

green,
The apparent preference for north or east slopes
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and avoidance of

key areas by cattle suggest that

spacial segregation of elk and cattle use is occuring.
The small sample of obs ervations over a short time period
makes accurate appraisal of the distribution of cattle
use difficult.

My general observ ations of cattle dis

tributions tend to support the contention that cattle
avoid the key areas.
summer season,

The elk that I observed during the

also seemed to avoid the key areas and

concentrate on the same type of sites that cattle used.
Because elk and cattle use the same kinds of sites
during the summer,

and cattle utilization appears to be

high on these areas,
develop.

competition on the summer range could

I have seen as many as 50 elk in a group,

and

50-100 elk apparently spend all or part of the summer on
the Comb Butte grazing allotment.

If the elk population

grows I suspect that competition will develop.
Elk Population
The elk population data were obtained entirely
from winter aerial surveys.

Caughley (1977) pointed out

that such game counts can be very inaccurate,
work ing with large visible animals.

even when

I feel that the open

nature of the winter range and snow cover permited an
accurate census of the elk.

Claire Simmons (Pers. comm.)

b el ieved that he may have missed a few small groups of
elk but no large one.

The 1978 census from a helicopter

pr obably included a higher proportion of the total population

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

90
than the 1979 count from a Super Cub.

All of the

po pulation counts are somewhat low, but those from a
fixed wing aircraft are proportionally lower.

It is

possible that the number of calves per 100 cows and the
annual rate of increase are noticeably in error.
From 1972 to 1978,

the elk population increased

at an annual rate of approximately 15%.

This rate is low

when compar ed with the 25% annual increase observed in
the Gallatin elk herd (Townsend 1956, Lovaas et al.
and it is lower than the 28%. observed in Missouri
1963),

1966),

(Murphy

and the 31% found in Colorado (Harris 1963).

The

rate of increase rose to 24%, from 1978 to 1979, and this
is comparable to the Gallatin herd.
I think that the 20-25% annual increase in nu m
bers is evidence the Crazy Mountains are excellent elk
habitat.

In Missouri the high rate of increase occured

without hunting pressure

(Murphy 1963).

Kimball and

Wolfe (1979) determined an annual rate of increase of 7%.
for the Cache Creek elk herd with bulls-only hunting.
This rate is considerably lower than the estimates for the
Crazy Mountains under similar hunting pressure.

The con 

sistently high rate of increase may indicate that elk are
still immigrating from the Castle Mountains
1974).

(Gordon et al.

Unfortunately no evidence is available to support

or reject this possibility.

In any case,

a high rate of

increase is consistent with a recently established

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

91
population (Caughley 1977).
The number of calves per 100 cows obtained in the
Crazy Mountains are comparable to and a little higher
than those on most of the elk winter ranges in central
Mo ntana (Simmons and Stewart 1979).

The

apparent,

slight downward trend in the calf-cow ratios from 1972
to 1979 may result from increasing proportion of non
breeding females in the population
1979).

(Simmons and Stewart

Reproduction obviously is not impared and the

carrying capacity has not been reached.
That the 1979 population of 411 elk is at the
carrying capacity of the winter range seems unlikely.
The subpopulation along the east front of about 80 elk
is considerably below its carrying capacity and can grow
significantly larger.

In the northwest, more than 300

elk may seem like too many to the area ranchers, but an
excess of winter forage exists during normal winters.
From the distribution of elk groups obtained in
game counts (Appendix C), elk obviously will move several
miles from the Mountains to forage.

This behavior p at 

tern permits the elk to utilize a much greater area for
winter range than I sampled.
out from the Mountains,

This willingness to forage

greatly increases the elk carrying

capacity and makes its determination very difficult.
think the tolerance of area ranchers,

I

not forage limitations,

will be the deciding factor in selecting appropriate
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population levels.
The locations of elk groups in the 1978 census
do not accurately reflect the winter distribution of elk
in the study area.

The 104 elk observed in the drainages

of Lost Horse and Little Elk creeks may have come from
the northwest.

The low count (146) in the northwest on

the same day substantiates that contention.

Elk m o v e 

ments such as this probably helped establish the sub
po pulation of elk along the east front.
Elk Hunting and Harvest
Until

1977, only antlered bull elk could be

hunted in the Crazy Mountains.

This hunting regime p r e 

vented overexploitation of a new population and maximized
recreational opportunities in the Mountains.

Bull-only

hunting does not effectively control population size.
As a result,

either-sex elk permits were issued to stem

the growth of the elk population.

The increased harvest

obtaine d should help stabilize and possibly reduce the
populat ion in Hunting District 580.

The technique of

pr oviding either-sex permits should be successful,

the

kill can be closely regulated (weather permitting) by
adjusting the number of permits issued.
Along the east front,

Hunting District 583,

less

intensive population management is needed because the elk
have not filled the habitat or created problems for
landowners.

The bulls-only hunting in this District
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should allow the population to grow at a moderate rate.
The observed increase in estimated harvest is
a function of escalating hunter pressure on a growing
elk herd and the initiation of either-sex hunting.

The

nearly constant hunter success rates of 6 to 15% during
the general season,

indicate that the elk are not unduly

susceptible to hunting as a result of the open country.
Much of the variation observed in hunter success is the
result of weather conditions and is to be expected.

The

higher success rates observed in the late season hunts
are due to totally either-sex hunting and higher densities
of elk in accessable locations.
Hunter access is tightly controlled by people
owning land ad.jacent to the National Forest.

Three ranchers

in the northwest and four along the east front control
the primary access routes to the Mountains.
this situation,
the elk kill.

Because of

the landowners exercise some control over
By doing so,

they have redress to problems

resulting from high elk densities and real or imagined
ov erharvesting of elk.

The landowners,

in this capacity,

will establish the carrying capacity of the Mountains.
Opinion Survey
The results of the survey were generally refreshing.
Because most of the respondents recognize that elk p op 
ulation control may be needed and hunting is the most
feasible means of doing it, ma n aging the elk should be
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simplified.

The answers to the questions about access

and hunting on private land are somewhat misleading.
Some of the respondents will let friends or relatives
hunt on their land but not others.

Some of the o b 

jections to hunters crossing ranch land applies only to
strangers and almost all objections were the result of
past hunter insensitivity.
Management
Because the Fish,

Implications
Wildlife and Parks Department

has chosen to reduce elk numbers in the northwest Crazy
Mountains,

little other management should be needed.

the elk or cattle populations increase,
management might be required.

If

some other

The most appropriate

management activities would include cross-fencing in the
Comb Butte grazing allotment to insure a more even d is 
tribution of cattle grazing pressure and prevent overuse
of some drainage bottoms.
to be developed,

If a now grazing system is

it could best be designed by a range

specialist familiar with cattle grazing and the desired
objectives.
Because the northwest Crazy Mountains is open and
has gentle topography,
restricted.

hunter mobility is generally u n 

As a result,

four-wheel drive vehicles are

commonly used in the process of hunting.
reasons,

For asthetic

developing the northwest as a walk-in hunting area

to reduce the density of hunters early in the season and
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induce the elk to stay in the open areas mipht be ap
propriate.

The initial kill would be reduced, but it

would be spread more evenly through the hunting season.
A walk-in hunting arrangement would also reduce dis
turbances to vegetation by vehicles.

Because the Forest

Service has consolidated ownership in this part of the
Mountains,

implementation of such a system should be

feasible.
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CH APTER VI
SUMMARY
Because the number of elk in the Crazy Mountains
was increasing, U.S.

Forest Service administrators were

concerned that competition between elk and cattle would
develop.

As a result,

I was hired to conduct a study of

the elk winter range to determine if a problem existed,
and if so, what should be done about it.
spring and summer of 1978,

During the

data were gathered concerning

pellet-group distributions,

range condition and trend,

and forage utilization by cattle on 17 preselected key
areas.

Area ranchers were also surveyed to get their

opinions on the elk situation in the study area.
I made several

In 1970,

trips to the Mountains to gather more data

on pellet-group distributions and habitat use by cattle.
Elk pe llet-group densities were generally greater
o
than the 0.39 per 40.5 m'" plot required for classification
as key elk winter range bv Forest Service standards.
Densities declined significantly (p<0.05)

from 1978 to

1979 on most key areas in the northwest.

Along the

east front of the Mountains,
served,

no consistent trend was o b 

Elk pellet-group densities were significantly

(p<0,05) greater on the upper than the lower parts of
the slopes in the northwest and east front during both
years.
Densities of cattle droppings were generally
-96-
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lighter and more consistent between key areas than elk
pellet-groups.
significantly

As with elk,

cow droppings declined

(p<0.05) from 1978 to 1979 in the north

west but not along the east front.

Cattle use was con

centrated along the lower parts of the slopes, but only
in the northwest during 1979, was the difference signifi
cant

(p<0.05).
Deer pellet-group densities were more variable

between areas but less between years.

This Indicated

that deer concentrated in certain areas and used them
consistently from year-to-year.

As with elk,

deer pellet-

groups were concentrated on the tops of key-areas but
the difference was not significant

(p<0.05).

All of the ]cey areas had a fair or good range
condition.

The site potential,

however,

is probably low

enough that these areas have relatively good or excellent
condition.

The trends in condition were almost all

positive or static,

suggesting that neither cattle nor elk

have harmed the range.

Soil was in good or excellent con

dition and the trends were mostly upward.
Forage utilization by cattle in ]978 was light,
usually less than 29%, on all of the key areas.

The

most intensive grazing occured on BFMRI where only 26%
of the weight of all bunchgrasses was removed.
tion was significantly

U ti l iz a 

(p<0.05) concentrated on the lower

parts of the slopes in all parts of the study area.
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distribution of cattle in the northwest during part
of 1979 showed a preference for north to east slopes
and they seemed to avoid the key areas.
The landowner survey pointed out that most of
the ranchers wanted the same number or fewer elk in the
Mountains.

They were generally amenable to either-sex

elk hunting to control

the population.

Most elk damage

occured in the northwest where elk have been present the
longest.

Access to the Mountains is limited but still

available to sportsmen.
At present population levels,

elk and cattle do

not compete for forage in the study area.

Based on the

distribution of pellet -groups and cow droppings on slopes,
spacial segregation is the primary factor ameliorating
competition.

This is reinforced by the distribution of

cattle and the amount of forage that I observed late in
the w inter of 1978-79,
The Montana Department of Fish, Wildlife and Parks
has decided to reduce the herd in the northwest and let
the population gro w along the east front.
decision,

Because of this

little other management should be needed.

the elk population or livestock numbers increase,

If

cross

fencing may bo needed to distribute cattle grazing more
evenly throughout the Comb Butte grazing allotment.

To

improve the asthetics of elk hunting a walk-in hunting
arrangement in the northwest would be desireable.
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Average monthly temperature at the Lennep 6 WSW
W eather Station
Month

Mean^
(()c)

1977
(°C)

1978
(°C)

1979

January

-7.0

-7.8

-8.2

• ••

February

-4.4

-1.5

-6.9

-6.2

March

-3.1

-3.1

-1.1

-1.6

April

2 .0

5 .3

2.9

2 .3

May

7.4

7.1

7.1

7.4

June

11 .9

13.8

12.1

12.6

July

15.9

15.1

14 .5

15.6

August

15 .3

14 .0

14 .3

15.1

Se ptember

10.3

10.0

11. 3

13.1

5 .2

6.0

6 .5

•*.

November

-1.3

-2.9

-5.3

•.•

December

-5.9

-7.6

-10.5

...

3.8

4 .1

3.1

...

Oc tober

Average

^Mean of 1963-76
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Total monthly prec ipitation and total annual precipitation
at the Lennep 6 WSW Weather Station

Precipitation

(cm)

Mean^

1977

1978

1979

January

3 .12

2.74

6 .27

2.03

February

1.52

1.45

3.35

2.54

March

2.34

1.27

1.42

3.23

April

2 .95

1 .04

4 .09

3.96

May

5 .46

7.98

7.70

6 .07

June

8.08

6 .93

8.28

8 .61

July

3.07

5 .23

9.35

4 .01

August

3.78

4 .22

2 .29

3.28

September

3.99

4 .62

5.08

0. 15

Octo ber

3 .53

2.34

0.56

Novemb er

2.29

2.44

3.40

December

2.51

7.39

1.65

43.10

47.65

53.44

Total

^Mean of 1963-79
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A PPENDIX B
Forms and Data Sheets Used
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Rl-2620-5 (Revised 1/70)

PELLET-GROUP COUNT RECORD
(Reference FSM 2621.1, FSH 2609.21 Rl, chapter 100)
Forest

_________ Ranger District

Herd unit

____________ State

Elevation

Exposure

Date and nature of last disturbance to area sampled

Previous disturbance
Study area _______

Location of transect

Vegetation type

Slope

____
Date

Examiners
Size of plotsi/ - 1/1,000 acre ___ ; l/lOO acre

; 100 square feet

; other

Pellet-Group Counts by Plots^/
(Specify animal involved)

1
2
3
4
5
6
7
8
9
10

Deer

Deer

Deer

^

21

11
12
13
14
15
16
17
18
19
20

22
23

24
25

26
27
28
29

Total
Summary
Deer

Elk

Other
(specify)

Total pellet groups counted (all plots)

_________

________

______ __

Average number of pellet groups per plot

_________

________

_________

3.

Total acres^^ counted - no. plots x size of plot

_________ ________ __ ___________ _

4.

Psllat groups par acre -

6.

Days' use per acre-?/ -

1.
.2.

a o r e f c f ^ C T _________________________________
_____________________________

1/ 1/lOO-acre transect = 6.6 feet (79.2 inches) x 66 feet; or 6 feet (72 inches) x
1/100-M M
circle - 11- foot 9-inoh radius; l/l,000-acre circle - 3-foot 8-inch
radius; 100-square-foot circle - 5-foot 7-inch radius; 1/250-acre circle

7-foot 5-inch radius.
2/ Tally groups separately by species; that is, deer, elk, cattle, an
~ species is involved in summary.
3/ Correction factor for 100-square-foot plot is 100 x number of P.lp__g43,560
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speci y w

Watershed
factors

Natural erosion potential (check one condition for each watershed factor)
High
■ Extreme
Moderate
Cow
Very low’

Topography Slopes aver
age 70^ or
more
Soil tex Coarse sand
or silt;
ture and
character single grain
structure; no
istics
aggregates
nor humus
Exposure
South
(135°-225°)

Slopes average Slopes 30 to 50^
50 to 10%

Slopes 10 to 30% Slopes less
than 10%

Fine sand or
silt; mostly
single grain
structure; few
aggregates;
little humus
Southwest
(225^-270°)

Loam; strue ture
predominantly
aggregated; clay
easily detected;
substantial
humus
Northwest
(2700-315°)
Northeast
(45°-90°)

Notes on current soil erosion and trend

Sandy or silty
loam; structure
moderately aggre
gated but single
grains readily dis
cernible; some humus
Southeast
(90°-135°)

Photo Record
Date
Camera
General view from
Quadrat at
Ht. of Camera

Hour
Film
Focus
Focus
Exp.

Vigor Measurements
Species
u
0 •
fl) o
Pu.

Indicators - key species not recorded on
transect but within transect plot.

M-l .
•
(0 -U
CO
(fl
<u X Cl re Cl re
hJ
.J

44 •
(0 *
■>
01 X

1
2
3
4
5
6
7
8
9
10
Total
Ave.

Végétative Trend Notes
Conifer reproduction - number by species
on 1/100-acre plot
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Clay loam or
clay; mostly
aggregated
’■■'ith humus

North
(315°-45°)

Ft.
Ft.
Sec.; F

R1-22ÜO-5 (10/76)
RECORD OF

TRANSECT

(PERMANENT - PACED - PHOTO-GRID)

(Cluster and transect number)

(Examined by)

(Date)

(Forest)
(Allotment)
(Location: section, township, ran&<
Starting stake is at ...'
" Center stake is at
'
■ End stake is at
'
Starting tape height .........
Centerstake tape height
End tape heignt
Hope
Exposure
____________ Composition____________
Record of Reading
(list by name and symbol and dot tall},
Near hit
Desirables
Hits

26

37

3?

3ff

47

52

Total
Intermediates

53

77

86

32

T5?

93

Total______ _
Least desirables (inc. annualsJ
Total8

Pellet group count

Bare soil
Pavement

B

liocic

R

Plot size
Deer
Elk
Cow
Sheep

P

Litter

L

i'ioss

M

Plant density index
Total
Forage density index
Desirable plant inde:
Erosion hazard index
Overstory
Undcrstory

O th e r

100

Total

-:dJhen idcntiiication is questionable list as unknoim, by desirability class, to best of
judfcmcnt.
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Rl-2200-15 ( 10/ 7 6 )
VLGETATION AND SOIL CONDITION AND TREND SCORE SHEET
A

jOlSTRICT
jDESCRIPTION

(key

a r e a

, SECTION,

llotment

TOWNSHIP

Date

AND

RANGE,

RANGE

1

CONOmON-'CHCCK

ONE:

PERMANENT
P

Cmeca

o n e

;

EXCELLENT Q

G

Q

ood

aced

TRANSECT

transect

Fair Q

W R 11l E U P

NUMBER,

V

A

ery

poor

1.

M

ixed

age

classes

pparent

op

v ege t a t i o n

desirables

ano

inter

4.

De

Q1

Ra t -

Posi-

N ega

ING

TIVE

T I VE

5.

U

s p a c e s

NOT
USE

desirables

U

?.

OR P R E S E N T O N L Y ON
AND TRAILS.
S h r u b s , ip p r e s e n t ,

ndesirable

u s e

.

hrubs

invading

and

EXCEEDING PROPER USE.
DP U N P A L A T A B L E S .

6.

S

No

annuals

not

use

on

spaces

DIGGINGS,

ROADS,

less

current

Tr

;

U

p

Q

Down Q

tal

Not

Fair
L

itter

Er

osion

hazard

one:

(rate

index

I

Permanent transect
Paced transect
'

condition

G

ullies

3.

A

lluvial

s e n t

increasing

between

2.
score

apparent

is

SPOTS

and

I

Q

class

r i l l s

BEING

perennial

edestals

of

SPECIES
Trampled
BY v e g

8

,

deposits

DEPOSITS

Q

in

grass

bare

c l u m p s

if

p re

.



, HEALING.

with

C O N D I T 10N - - C H E C K

or



o v e r

P
SOIL

displacement

To t a l s

I

e n d

2

Bare spaces s mall and w e l l
DISPERSED; NOT CONTIGUOUS
OR C O A L E S C I N G .

palatable

To

NegaTIVE

NO

bare

showing

PostTIVE

2

4.

trampling

Q

class

soil

No

I
not

or

2

invading

RODENT

OR N O

L ittle
.

erosion

C O M P AC T I O N O C C U R R I N C .

bare

OR

visible

is BE IN G
YEAR.

3.

intermediates

LITTLE

condition

MOVEMENT; GROUND COVER
E F F E C T IVE IN P R O T E C T I N G
THE S O I L .

2
op

excellent

2.
i

.

t i lization

and

Cover op litter
REPLACED EACH

I
intermediates

d

1.

2

an n u a l l y .

and

BLOCa )

RatING



3.

sirables

Trend

u

APPLICABLE

trend

m ediates PRESENTANO well DISTRIBUTED.
V i g o r of d e s i r a b l e s and i n t e r m e d i a t e s h igh
OR I M P R O V I NG .
L itter being rep l a c e d or a c c u m ulatin g

2.

So

pparent

(use

Go o
A

ETC.)

B

Poor Q|

R

amjne

______----

1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - VtOlTiTtOK

TYPE,

Fx

key

and

forage
on

SI D C S .

being

invaded

healing
areas

wind

STABILIZED
g r a s s e s .

.

e t a t i o n

0-50):
Totals

HITS

O N B A R E Soil
Pavement

and

Rating

S

core

Poor

1.

jCu'RENT

SOIL

0- 14
15-30
31-48
49-65

50-4 I
40 -3 I
3 0-21
20-11

66- 100

10- 0

EROSION

( r ATE

0-50,

USE

GUIDES

ON

1.

2.

To

t a l

score

very

spaces

2.

L

itter

3.

G

ullies

4.

A

lluvial

DAMS

BACP

Of

poor

being

v e g e t a t i o n

I
•j

Bare

and

condition

invaded

2
;

litter

PRESENT.

2

rills

being

STABILIZED WITH VEGETATION.

PORm ) :

deposits

DEPOSITS

I.
2.

4 1-50
31-40

5.

Pedes

3.
4.

21-30
11-20

6.

Tra

5.

0-10

tals

h e a l i n g
mpled

BY

and

forage

vegetation

I

plants

.
areas

2

wind

BEINGSTABILIZED.
on

Q

by

.

a c c u m u l a t i n g

and

class

I
being

invaded

.

I

I * 2
Totals

CHECK

ONE:

Ex

, 81-100
61-80
, 41-60

c e l l e n t

Gooo,
F

a i r

Po o r ,
Very p

21-40
o o r

, 0-20
Tr

e n d

:

Up Q

Down Q

Hot

apparent

Q
(o

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

v e r

)

G u i 01 L I N E S

FOR

RATING

CuHACNT

S oIL

Er

û

S I ON

fi»TING

*•

C O V E R * N 0 L I T T E N - - W E L L O l M n i H i j U D ; E F F E C T I V E IN P R O T E C T I N G T H E
8 m _£_S^_*C_£S - - s M « L L A M i w e l l O I . , P E m S C ü ; N O T C O N T I G U O U S O R C O A L E S C I N G .
Eros i o n p a v e h e n t
t p r e s e n t .
Uj^L M u u n i N l --PHACrirALLY
C O M P I I I ' LY - . T A B U I / E U A N O

NONE;

no

N O T Of

INO - - NO C U R R E N T T R A M P L I N G
f. C M P L C l E L V S T A B I L I Z E D .

3.

AND

DISPLACEMENT

EVIDENT;

APPEARS
ionall y

P A T C H Y , NO G U L L I E S ; K I L L S ,
STABILIZED AND HEALED.

Tr

DISPLACEMENT

C

P lant cover and li
B a r e S P A C E S --QF TEN
ONES .

urrent

t t e r

trampling

--thin

or

,

c o a l e s c i n g

not
but

continuous
with

eroded

III T H E

PAST,

DUE

TRAMPLING,

If E V I D E N T ,

EVIDENT;

and

not

TO

IN P R O T E C T I N G

OLD

well

THE

SOU;

IF P R E S E N T ,

LITTER

ARE

OAMS

UNCOMMON.

(3I-4C]

.

IF P R E S E N T ,

CONTINUOUS

no

TERRACES

EFFECTIVE

OF LOCA L O R I G I N .
SPACES.

G --LITTLE

OLD

c o a l e s c i n g

S o u D E P O S I T I O N - - 5 L I C H T , M O S T L Y NOT
P e OE n a l l I N G - - L I T T l E . C L O S E T O B A R E
a m p l i n

areas

LOCAL ORIGIN.

'-.'s' I '' ***'1 l i t t e r - - W E L L D I S T R I B U T E D ;
B a r e s p a , e '.- - s m a l l , w e l l d i s p e r u o , o c c a s
[ r q s i QN p a E F M E N T - - L I TTl E OR NONE .
ostly

OR G U L L I E S ;

(4l-Gü)

MfiLEU.

■O I L OE P C I T I O N - - I f P R E S E N T ,
P E HE S T A L L I N G - - N O T P R E S E N T .

S o u M O VE M E N T --SLIGHT
PAST, u EVIDENT, m

RILLS

a c tiv e

SOU,

FEW

AND

ISOLATED.

TRAMPLING

TERRACES

AREAS

ERODED

IN

THE

STABILIZED.

; litter dams ev i d e n t .
LARGE SPACES LESS COMMON

( J ' - j S.

o i s i r i b u t e o

RUNOFF

PATTERN;

THAN

SMALL

G o i L M O V E M E N T - - O I S C E H N I B L E O N L E S S T H A N H A L F O F T H E A R E A ; M A Y BE A C C E L E R A T E D IN S P O T S A N D S T A B L E E L S E 
W H E R E ; A C T I V E G U L L I E S f e w ; R I L L S O C C A S I O N A L ; M A Y BE E V I D E N C E OF W I N D S C O U R I N G .
Ù D U Ü E P O S I T I O N - - O C C A 5 I O N A L S M A L L A L L U V I A L D E P O S I T S P R E S E N T ; W I N D D E P O S I T S M A Y BE E V I D E N T AS S M A L L D U N E S .
P e OE ST a l l I N G - - C O M M O N .
T r A M P L I N G - - C u R R E N T T R A M P L I N G D I S P L A C E M E N T M A Y B E C O M M O N E I T H E R IN F O R M O F T R A I L I N G O R G E N E R A L
DISPLACEMENT .
4.

P

lant

cover

DAMS
Bare

MAY

and

l it t e r

OR M A Y

NOT

SPACES--EREQUENT,

--s pars e , p
BE P R E S E N T .
COMMONLY

a t c h y

,

and

COALESCED,

definitely

WITH

PE P C I T I O N - - C Q N S P I C U O U S

plant

ROOT

CROWNS

ALLUVIAL

ANO STEMS

PARTLY

DEPOSITS

P

lant

cover

and

li t t e r

MOVEMENT.
Bare SPACES--GENERALLV

--plants
LARGE

and

WITH

DUNES

-i s o l a t e d

emarhe

preventing

PATTERN;

BLOWOUTS

DEPOSITS

PROMINENT

RUNOFF

ANO G E N E R A L L Y

with

very

PATTERN;

ON

LIGHT

SOILS;

CHANNELS CHOKED WITH ALLUVIAL DEPOSITS.
P 1 1 £ S T A L L IN G - - N E A H L Y A L L P L A N T S P E O E S T A L L E O .
Tr A M P L I N G - ScuRRENT TRAMPLING DISPLACEMENT WIDESPREAD
H

in

MAY

LARGE

COMMON
BE

s o u

BARE

m o v e m e n t

SPACES

IN W I N D Y

PROMINENT

;

litter

(it-20)

COMMON,

AREAS.

IN S M A L L

OUNES,

BURIED.

l it i e r

COMMON

small

WIND

[ * 0 5 I O N P A V E M E N T - - C O N T I NliO U S O N S T O N Y 0 * G R A V E L L Y S O I L S .
:'0 I L M 0 V E M E N T - - 5 E V E R E W I T H E X T E N S I V E R U L I N G A N O G U L L Y I N G ;
COMMO N .
■‘ o i l
I F P Ù ' IT I O N - - L A R G E

RUNOFF

;

m m o n

COMMON;

PE O E S T A L L I N G - - M A J O R I T V O F P L A N T S P E D E S T A L L E D .
ÏRAMPLING--CURRENT TRAMPLING DISPLACEMENT WIDESPREAD
.

effective

A DEFINITE

S U B S O I L S M A T BE E V I D E N T IN S M A L L A R E A S .
f R Q S I Q N P A V E M E N T - - W E L L D E V E L O P E D IN M O S T B A R E S P A C E S .
.-,0 U M O V E m E n T - ' P R O M i N E N I ; a c t i v e R U L S A N D g u l l i e s c o
SOU

not

PLANT

ANO

DISTRIBUTED.

limited

affect

SUBSOILS
IN W I N D Y

ROOT

on

EXPOSED
AREAS,

CROWNS

AND

control

GENERALLY

BLOWOUTS
STEMS

ARE

DEEPLY

of

OVER

THE

LARGE
BURIED;

EXCESSIVE.

:
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s o u

AREA.

AND
DRAINAGE

332 — 2
RANGE ANALYSIS HANDBOOK

Figure

6

SCORECARD FOR VECgTATIVt COWDITIOH OF MOUNTAIN GRASSLANDS
Ipgi

Mountain» and foothill» including Jalouse Prairie type.

(Not alpine, ahortgraaa, or meadow)

Region )

Site ; There la a great variation in site a# Influenced by toll, topography and climate.
With IncresBed knowledge of Cheat factors and ecology, supplemental acorecarda will be
developed to incorporate the differences to be expected depending on soil, elevation,
rainfall, etc.
Topography; Muuntalns and rolling hills from about 2.000-7,500 foot elevation.
Often found as open parka, rtdgetopa and south-facing elopes in timbered country.
Vegetation: Bunchgraseea make up 00 to 90 percent of the
vegetation. On the deeper soils in higher rainfall areas, lush
forks are conapicuous. On the drier sites of shallow soil, these
lush plants may be replaced with scattered plants of
ChrysothaanuB, Cut ierrezia, Opuntia, Crlndelta, and
other drought-resistant species.
1.

Composition (Rate I to 15)

2.

Vigor (Rate 1 to 5 according
to "k" or "ft" btlou)
A.

based on Leaf-lengtp Measurements
Compare leaf lengths of key species
on grazed area with same species on
protected areas on similar sites.
Measure longest leaf from a minimum
of 10 plants on each site and use
the average.
% of Protected

Rating

100+
90-99
70-09
50-69
0-49

5
4
3
2
1

Relative Perennial Plant Lenslty
(Rate 1 to 5)

Excellent
Good
Fair
Poor
Very Poor

Perennial Plant Density + Litter
100 - Rock

Best tat iukate Rating

NOTF.:

Rase estImate on Judgment of vigor
coiialdering number of seed stalks,
plant form, color, and general
appearance of key species.

Rrrn-%

RatInft

90-100
70-09
50 69
25-49
0-25

5 Excellent
4 Good
3 Fair
2 Poor
1 Very Poor

5 Excellent
4 Good
3 Fair
2 Poor
1 Very Poor

4.

Sunynary of Vegetal ion Tondttlnn {ropp<>alt tc»n ♦ Vigor ■» »'rFn)
21-25
16-20
11-15
6-10
0-5

R -1

FSH

4/77

Annuals are not used to calculate RPPD.

Excellent
Good
Fair
Poor
Very Poor

AM END

17
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Figure 6 (Cont.)
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IIarlcn;ton, Î1T 59036
October 27, 1978

Dear
As you may kno»^, the number of elk in the Crazy Mountains is Increasing,
This has recently caused problems in some areas and may cause more prob
lems in the future.
If elk numbers continue to increase, winter range
areas may be damaged. This is a situation that the Forest Service would
like to prevent. Because of this, I was hired as a seasonal employee by
the Forest Service to write an elk management plan for the îlorth Portion
of the Crazy Mountains,
Throughout this past summer, as a graduate student in Wildlife and Biology,
I have been looking at elk winter range and checking elk and cattle distri
bution, range use, range condition and trend.
From this information I
hope to be able to determine the livestock carrying capacity of the Crazy
Mountains, and how to manage elk and cattle so conflicts will be reduced
or eliminated.
Any Information you can provide will help me to make management suggestions
that will be acceptable to interested people. All information will be
used in confidence without using names. Your signature on this question
naire is optional and entirely up to you,
Uhen I finish the management plan in November
1979, I will send you a
short summary of what I have found and any suggestions I may make con
cerning elk management.
Thank you,

ÏÎATTHETJ IIUI'IDER
Attachment
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LANDOÎJNER OPINION SURVEY
I,

Do you have elk on or near your land during the winter months?

A.

B.

II.

2.

About how long are they there(Dec, - Feb., etc.)?

3,

About what year did you first see elk winter on your land?

4.

If the elk have damaged your property in any way, please in
dicate the type and extent of damage.

5.

If you graze cattle on areas used by elk, when are the cows
using the range(dates would be helpful)?

If not:
1. Mould you like to see elk there and how many?

Would you like to see more or less elk in the Crazy Mountains?

A.

III.

Yes______
No_______
If so:
1, Nhere (mark on the enclosed map) and about how many are there?

More
Same________
Less_____
If deer numbers declined because elk numbers increased, what
should be done?

B.

If elk numbers increase to the point where they cause range damage
(winter range), what should be done?

C,

If elk numbers had to be controlled or reduced, how should it be done?

How do you feel about elk hunting in the Crazy Mountains (for, against, etc.)?

A.

How do you feel about hunting cow elk in the Crazies?

B.

Is there any reason or situation that might cause you to change your
mind?

C.

Do you allow people to hunt elk on your land?

Yes
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No

1.

If yes, who?
a.
b.
c.
d.

D.

Friends
Relatives
Anyone
Other(please indicate)

2.

IThat rules,

3,

If no, why?

if any, do you set for them?

Do you object to p e o p l e ’s crossing your land to hunt in the mountains?
Yes_______

IV.

No______

1,

If yes, why?

2.

If no, who do you allow to cross your land and what restrictions
do you put on them?

3,

Is there any reason that might cause you to change your policy?

Please check below if you want to discuss this questionnaire or the elk
situation in the Crazy Mountains.
If you do, I will contact you as soon
as possible.
Yes, I would like to talk to you.

Phone Number

No, I do not care to talk to you.

Thank you

MATTHEW WUNDER
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APPENDIX C
Winter Elk Distributions from
Fish,

V/ildlife and Parks Dept.

-
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Censuses,

1078-70

-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

121
January 1978

Super Cub Observations

Observation N u m b e r #
1
2
3
4
5
6
7
8
March 1978

Number of Elk
130 min.
38 min.
5
48
24
7
10
8

Helicopter Observations

Observation N u m b e r A

March

(northwest)

(northwest)

Number of Elk

1
2
3
4
5
0
7
8
9
10
11
12
13

r>
2
30
10
7
20
3
1
2
24
15
0
21

1978

Helicopter Observations (east front

Ob servation N u m b e r #
1
2
3
4
5
0
7
8
9

Number of Elk
29
33
1
41
3
09
4
3
3
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4 January 1979
Observation N u m b e r #
]
o
3
4
5

25 January 1979
Obse rvation Nu m b e r #
1
2
3
4
5
6
7
8
9
10
11

Piper 172 flight
Number of Elk
72
33
r,o+
3
50 +

Super Cub flight
Number of Elk
73
2
2
33
17
15
C
112
7
2
1
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APPENDIX D
Symbols,

Scientific Names,

and Common Names

of Plants Recorded During
Ranpe Condition Classification
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Symbol

Scientific name

Common name

Desirables :
AGR
Amal
Brma
BROME
Elci
Feid
Fesc
Lipu3
Phpr
Stco2
Stvl
UK

Af^ropyron spp .
Amelanchier alnifolia
Bromus marf^inatns
Bromus spp.
Elymus cineretis
Festuca idahoensis
Festnca scabrella
Liatris punctata
P hleum pratense
Stipa colombiana
Stipa viridula
Unknov;n

Wheatgrass
Seryiceberry
Mountain bromegrass
Bromegrass
Great Basin Wild-rye
Idaho fescue
Rough fescue
Dotted Blazingstar
Timothy
Colombia Needlegrass
Green Needlegrass

A^oseris grandiflora
Alyssiiim alyssoides
Al li um brandegei
Allium cernuum
Anaphalls margaritacea
Anemone multifida
An drosace septen
trional is
A pocynum medium
Arabis spp.
Arnica spp.
Aster falcatus
Astragalus drummondi
Astraf^alus gilviflorous
Astragalus spp.
Balsamorhiza sagittata
Besseya rubra
Bupleurum americana
Calamagrostis montanensis
Campanula rotundifolia
Carex spp.
Carex fllifolia
Carduus nutans
Castilleja spp.
Cerastium aryense
Clematis ligusticifolia
Comand ra umbellata
Crepis acuminata
Cryptantha celosioides
Danthonia unispicata

Bigflower agoseris
Pale alyssum
Brandegee onion
Nodding onion
Common pearl-everlasting
Argentine anemone

Intermediates :
Aggr
Alal2
Albr
Alee
Anma
Anmu
Anse
Apme
ARAB I
ARN
Asf a
Asdr
Asf?i
ASTRA
Basa
Bern
Buam
Camo
Caro
CAREX
Caf 1
Canu
CAS2
Gear
C1112
Coum
Crac
Cr ce
Daun

Pygmy rockjasmine
Intermediate dogbane
Rockcress
Arnica
Aster
Drummond milkvetch
Plains orophaca
Milkyetch
Arrowleaf balsamroot
Red besseya
American thorway
Plains reedgrass
Roundleaf harebell
Sedge
Threadleaf sedge
Musk bristlethistle
Indian paintbrush
Starry cerastium
Western yirgins bower
Bastard toad-flax
Tapertip hawksbeard
Miners candle
Onespike oatgrass
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Symbol

Scientific name

Common name

Intermediates :
Drlo
ErinS
Gaar

D raba lo nchocarpa
E ry s i mu m inconspicuum
G aillar d ia aristata

Gevi
Getr
Ilaun
Heho
HELI2
Heun
HEUCII
Hevi
Hicy

G er a n i u m viscosissimum
Geum triflorum
Ha pl apappus uniflorus
He lictotrichon hookeri
He lianthus spp.
H elianthella uni flora
Heuc hera spp.
H eterotheca villosa
H ie r acium cynoglossoides
Hv menoxys acaulis
Juniperus communis

Hyac
Juco
Kocr
Labi
Lipe
Liru
Loam
Luse
Mof i
Orf a
Orhy
Oxla
PENST
Phha
Phle
Phdi
Phma
Pifl
POA
Poca
Poin
Post
POTEN
Pof r
Pogr
Pope
Psme
Rice
ROSA
RUB US
SAXIF

K oeleria cristata
Lathyrus bijugatus
Linum perenne
Lithospermum ruderale
Lomatuni ambiguum
Lupinus sericeus
Monarda fistulosa
Orobanche faciculata
Oryzopsis hymenoides
Oxytropis lambertii
Penstemon spp.
Phacelia hastada
Philadelphus lewisii
Physaria didymocarpa
Physocarpus malvaceus
Pinus flexllis
Poa spp.
Poa canbyi
Poa interior
Poa stenantha
Potenti lla s p p .
Potenti lla fruticosa
Potentilla gracilis
Potentilla pennsylvanica
Pseudotsuga menzisii
Ribes cerum
Rosa s p p .
Rubus spp.
Saxifraga spp.

Draba
Small flower erysimum
Common perennial
gaillardia
Sticky geranium
Prairiesmoke
Plantain goldenweed
Spike oat
Sunflower
Oneflower helianthella
Alumroot
Ilary goldaster
Houndstongue hawkweed
Stemless hymenoxys
Mountain common
juniper
Prairie junegrass
Dark park peavine
Perennial flax
Wayside gromwell
Wyeth biscuitroot
Silky lupine
Horse mint
Tufted broomrape
Indian ricegrass
Lambert crazyweed
Beardtongue
Silver leaf phacelia
Moclcorange
Common twinpod
Ninebark
Limber pine
Bluegrass
Canbyi bluegrass
Inland bluegrass
Trinius bluegrass
Cinquefoil
Shrubby cinquefoil
Northwest cinquefoil
Pennsylvania cinquefoil
Douglas fir
Squaw current
Rose
Raspberry
Saxifrage
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Symbol

Scient ific name

Common name

Intermediates :
Sabr2
Sela
Sipa
Silo2
SOLID
Somi
Spco
Stco
Syal
Top a
UK

Sa xifraga bronchialis
Se dum lanceolatum
Silene parryi
Sisymb r iu m loeselis
Solidago spp.
Solidago missouriensis
S phaeralcea coccinea
Stipa comata
Symphoricarpus albus
Townsendi paryi
Unknown

Yellowdot saxifrage
Lanceleaved sedum
Parry silene
Hedge mustard
Cioldenrod
Missouri goldenrod
Scarlet globemallow
Needle and Thread
Common snowberry
Parry townsendia

A chillea millefolium
Antennaria spp.
Arenaria congosta
Artemesia biennis
Artemesia dracunculus
Artemesia frigida
A rt e mesia ludoviciana
Art emesia tridentata
Bromus tectorum
Chenopodium leptophyllum
Chrysothamnus nauseosus
Cirsium arvense
Cirsium vulgare
Collomia grandiflora
Erigeron compos!tus
Eriogonum flavum
Erigeron spp.
Eriogonum spp.
Eriogonum umbellatum
Galium boreale
Guterrezia sarothrae
Lactuca serriola
Opuntia polyacantha
Opuntia rhodantha
Phlox hoodli
Phacelia linearis
Polygonum douglasii
Senecio cana
Taracum officinale
Thlaspia arvense
Tragopogon dubious
Unknown
Zigadenus elegans

Yarrow
Pussytoes
Ballhead Sandwart
Silver sagebrush
Tarragon
Fringed sabebrush
Cudweed sagebrush
Big sagebrush
Cheatgrass

Undesirables :
Acmi
ANT
Arco2
Arbi2
Ardr2
Arf r
Arlu
Artr
Brte
Chle
Chna
Ciar2
Civu
Cogr2
Erco3
Erf 12
ERIGE
ERIOG
Erum
Gabo
Gusa
Lase
Oppo
Oprh
Phho
Phli
Podo
Seca
Taof
Thar
Trdu
uk
Ziel

Slimleaf
Rubber rabbitbrush
Canada thistle
Bull thistle
Bigflower collomia
Fernleaf fleabane
Yellow buckwheat
Fleabane daisy
Wild buckwheat
Sulfer buckwheat
Northern bedstraw
Broom snakeweed
Prickly lettuce
Plains pricklypear
Pricklypear
Hoods phlox
Threadleaf phacelia
Douglas knotweed
Woolly groundsol
Common dandelion
Fanweed
Common salsify
Mountain death camas
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